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The Long Pull Ahead 


AS THE WORLD faces a summer ominous of vital 
international negotiations, of feverish domestic politics, 
of seasonally declining markets, and of a new crop of 
engineers to assimilate, it is more than ever the time 
to ponder sanguinely just what the future can hold— 
at best or at worst. To recline into a visionary haze 
about “fundamentally sound conditions” or into a 


fatalistic cloud of melancholy is now to misguide one- 
self deliberately. 


NOR is the immediate future alone of concern. Who 
of us entertains a life expectancy of only two years? 
We must be assured from the outset, of course, that 
no possible solution of the present dilemma will be 
wholly satisfactory or permanent; no transaction, per- 
sonal or historical, ever has been. The reason, applying 
with equal force in all cases, is the constant, irreversible 
change synonymous with all existence, including our 
lives. But in the anticipation of productive work to 
be done, long after 1932 has become an unpleasant 
memory, we must appreciate that for the moment a 
change in concentrated form confronts us, which we 
must absorb and, as far as possible, direct. 


OUTWARDLY this change is evident in a world-wide 
marketing struggle, an as yet unpaid-for war, and a 
highly refined producing structure. Inwardly, as a 
nation, there has been practically no readjustment and, 
least of all, any corresponding change in our attitude. 
With public revenues shrinking, we have resisted re- 
trenchment in governmental expenditures; in spite of 
a staggering national budget, all constituents are unani- 
mous in declining to be assessed; and in the face of 
overproduction of food and clothing, millions of dis- 
charged are being spared the disgrace of effective, even 
though it may be direct, governmental aid. 


AND INWARDLY, as individuals, a change in out- 
look is mecessary—now above all times. For a more 
sober generation there should no longer be a fascina- 
tion in mortgaged “prosperity” with its indifference 
to the rudiments of honest government, its toleration 
of a fantastic law-enforcement cancer, its pyramided 
lobbying, bribing and tariff machinations, its narrow 
Suspicion of salutary and inescapable foreign inter- 


change. Better no prosperity at all than an obsession 
for accretion that must finally consume itself. Two-car 
garages are worse than no-car garages when they have 
to be disgorged because of premature ingestion. 


THAT no panacea can be recommended is obvious 
from the very bankruptcy’ of “easy” methods that 
propagated the disease. To restore the healthy wants 
of a nation is far more arduous than to spoil them 
for an illusory profit. But for the business man— 
and every plant engineer, plant chemist and executive 
is one basically—that is the only way out; it is he who, 
despite doleful complaints, nourishes the bankers, 
swings elections, controls labor, and thus imposes his 
standards on all of them. If he squanders conspicu- 
ously at lobbying (to escape taxation!), will an official 
be induced to pare down his own pittance? But if 
he conspicuously resists all trashy subterfuge, won’t the 
official, the banker, the labor union, be forced to 
emulate him, their actual sustainer? And won't they 
find that the forthright way is eventually the least 
calamitous? that adherence to logic will avert ruinous 
prices and stocks? that honest assistance to the unem- 
ployed need not be preceded by evasive and wasteful 


“drives” ? 


AT BEST, then, our critical problems will be disposed 
of with honesty and clarity, so that another year will 
find it possible for all to work for a sober livelihood. 
At worst, however, the necessity for a changed outlook 
will be ignored and the severity of the chaos will 
eventually force a general compromise. In neither case 
will the world, or America, or the chemical industry 
come to an end; its constituents can only modify their 
suffering according to whether they adapt themselves, 
mentally or actively, or expose themselves by “sitting 
tight.” Carlyle’s words of 1858 are still strangely apt: 


That you have squandered in idle fooleries, building 
where there was no basis, your hundred-thousand Sterling 

. is to me a comparatively slight matter. You may still 
again become rich, if at last you have become wise. But 
if you have wasted your capacity of strenuous, devoutly 
valiant labor, of patience, perseverance, self-denial; alas, 
if your once just judgment of what is worth something has 
been wasted . . . then indeed you have had a loss! 
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JUNE, 1932 


The Institute 
Goes Visiting 


UCH of this issue finds its inspiration in the sum- 

mer meeting of the American Institute of Chemical 
Engineers, just completed in Schenectady and Corning. 
With technical sessions purposely held to a very mini- 
mum, the plan provided an abundant opportunity to visit 
the plants of two great industries, to look behind the 
scenes in the “House of Magic,” to see in operation a 
perfectly amazing machine for glass bulb manufacture. 
Plants and processes that had not previously been 
opened to the public were shown to the chemical engi- 
neers for the first time—due largely to the enterprise of 
a committee on arrangements that, in the person of 
Acting Chairman Albert FE. Marshall, functioned with 
characteristic dispatch and efficiency. To him Chem. & 
Met. is indebted for the helpful advice and cooperation 
that made it possible to record in this issue some of 
the interesting features of the plant visits for the benefit 
of the greater number of chemical engineers of the 
country who could not attend the Schenectady-Corning 
meeting. 


A National Spokesman 
For All Chemical Industries 


HEN President Hoover made his dramatic appear- 

ance before the Senate to plead for the prompt 
enactment of a tax bill, he got almost immediate action, 
primarily because he spoke the views of the entire nation. 
At a time when the legislators were being entreated, not 
to say hounded, by sectional and class interests—the 
swarming lobbyists striving for selfish ends—members 
of Congress doubtless welcomed a voice of such author- 
ity. There is an element of this same strength and 
purpose in unified effort which chemical industry is just 
beginning to appreciate. 

At the recent meeting of the Manufacturing Chemists’ 
Association, E. M. Allen repeated and made more specific 
his plan for consolidating and strengthening the activities 
of the various trade associations and institutes within 
the chemical industry. He cited the work of the Amer- 
ican Petroleum Institute, which so successfully brought 
together in one strong organization many smaller groups 
representing branches of the industry or local and 
regional activities. The parallel holds closely except, per- 
haps, for the fact that the greater diversity of products 
and processes in chemical manufacture and distribution 
involves a greater number of problems and controversial 
issues on which agreement is difficult or impossible. Yet 
there can be no doubt that in its dealings with the 
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public in matters of broad national interest, real advan- 
tage accrues from an organized authority that represents 
an entire industry. 

The Allen plan (with apologies to our enterprising 
neighbor, Chemical Markets, whose first claim to the 
general idea is difficult to refute) finds an important ally 


in present business conditions. The dictates of economy 
are likely to be such as to compel many organizations 
to reduce or eliminate the costly duplication that now 
exists among many of the chemical associations and 
institutes. Considered in the light of reduced income 
and outgo, some of the independent and seemingly 
essential activities appear much less important as com- 
pared with the broad objectives that would be achieved 
by a consolidated organization. 

The first step in the program might well be taken in 
a conference of the heads of the various associations 
where the common problems of the industry could be 
discussed and assigned to one group or another for 
solution. If such an informal and flexible council or 
alliance were made up of the industrial representatives 
rather than the paid association executives, matters of 
relative prestige and petty jealousies would soon give 
way to the broader view of the best interest of the 
industry as a whole. With this attained, it would be a 
short step indeed to Mr. Allen’s ideal of an American 
Chemical Institute that would, in the words of M. C. A. 
President Lammot duPont, “represent its membership 
in a dignified and fair manner; not pressing for advan- 
tages which are unfair or detrimental to the country as 
a whole, but always standing up for its rights if they 
seem to be imposed upon.” 


Another Opportunity 
For Patriotic Service 


O YOU recall the war work that was carried on 

so enthusiastically and effectively fifteen years ago 
in the chemical departments of practically all colleges 
and universities? The research facilities of the country 
were turned over to experienced laboratory workers. 
many in uniform, but all in a patriotic service to help in 
meeting a great emergency—the hurried building up of 
basic knowledge of the chemistry of national defense 
and offense. 

Now, we are in another war—a fight against unem- 
ployment—that must be fought on many fronts. In the 
chemical profession it is only natural that one of these 
battles should center around research. So far we have 
been fairly successful in keeping men employed, but each 
month brings an unwelcome addition to the total that are 
not. In New York at least 110 of the nearly 600 unem- 
ployed chemists and chemical engineers who have regis- 
tered with the central committee are men who were 
previously engaged in research work. In organizing a 
program for their relief, the committee’s resourceful 
chairman, Frank G. Breyer, has hit upon a thoroughly 
practical scheme which should have the interest of every 
university and of every industry that utilizes the results 
of fundamental research. 

When and if public or semi-public relief money is 
available, Mr. Breyer would have a portion earmarked 
for pure and non-competitive research to be conducted 
by unemployed chemists in the laboratories of the educa- 
tional institutions of the country. The universities would 
furnish the facilities, the members of the faculty would 
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supervise the investigations and the entire government 
donation would be used for salaries and for purchasing 
the small quantity of laboratory supplies that are essen- 
tial to the work. It is estimated that not less than 80 
per cent of the funds would thus be spent for actual 
relief of the unemployed—a high figure compared with 
most forms of “made work.” 

Already, the heads of the chemical and chemical engi- 
neering departments of several of the metropolitan uni- 
versities and colleges have pledged their support, each 
with offers to take care of ten to twenty men who are 
qualified to carry on fundamental research. It is con- 
fidently expected that the program will be well advanced 
hy the time school opens in the fall, and in the meantime 
the committee’s major objective must be to see that the 
local, state and national authorities are persuaded to 
make a fair allocation of relief money to the college and 
university laboratories. 

The program is one that doubtless will find application 
in many parts of the country. It will go a long way 
toward bolstering morale and keeping idle technical men 
from growing rusty in their profession. It will help to 
solve the unemployment problem, particularly if our uni- 
versities and colleges can carry it forward with the same 
enthusiasm that marked their war-time contributions. 


Making Products 
People Really Need 


“ HERE is but one conclusion to draw [from the 

present impasse] and that is that new developments 
are the life of economic prosperity. If this is so, then, 
without a steady flow of new developments, prosperity 
cannot return or be maintained,” writes Prof. Adelbert 
Ames, Jr., in the Dartmouth Alumni Magazine. Pre- 
sumably of the same mind, the New England Council 
recently sponsored a new products conference. Twenty- 
two of the 36 chemical manufacturers of that region told 
the Council that they are relying on new products to 
bring them improved profits in 1932. As we get farther 
into the depression—or, rather, nearer to its end—we 
find increasing proof for the theory that distinctive prod- 
ucts can be sold in spite of depressed business conditions 
and usually at a higher margin of profit, for in most 
cases they are non-competitive. 

For those manufacturers who have not yet joined 
the procession, the procedure is now fairly well stand- 
ardized. Before starting development it is essential to 
make a thorough economic investigation in order to as- 
certain the need for any new product, especially whether 
or not it will likely have popular appeal. If an original 
and novel product cannot be discovered, the best alter- 
native is to find a product that can be im- 
proved to such an extent that it will replace 
an older commodity. Sometimes consumer 
wants can be determined without spending 
large sums of money for investigation or 
development. Again, however, the best pro- 
cedure seems to lie in close cooperation be- 
tween commercial and scientific research. 
Wherever such agencies are functioning 
efficiently, it will generally be found that 
there is the continuous flow of new prod- 
ucts which alone assures and nourishes the 
vitality of an industry. 
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“Chile for the Chileans” 
Has Its Threat for Us 


Terre exactly two years ago when the news first 
reached this country of the formation of Cosach, 
the $375,000,000 Chilean nitrate combine, we had the 
temerity to comment as follows: 

The only serious prospect, as far as the general public 
is concerned, lies in the possible sale of additional Chilean 
nitrate bonds in the United States. Presumably such 
an issue could be largely sold on the American market, 
because the participation of the Chilean government im- 
plies to uninformed investors a degree of security that 
is not real. If they are sold, however, it may well be 
that the purchasers of such securities will be the ones 
who actually lose most financially through the ultimate 
collapse of the Chilean nitrate industry. 

We were asked to retract this statement, but an inten- 
sive study of the comparative costs of the synthetic and 
natural products gave us only greater conviction of the 
soundness of our original stand. Other articles fol- 
lowed in Chem. & Met. and elsewhere in the technical 
press, with the result that what financing was effected 
in the United States was largely limited to banking firms 
whose previous commitments made it impossible to with- 
hold further support. 

Now, in the light of what is happening daily in the 
socialistic overthrow of government and industry in 
Chile, it is indeed fortunate that American investors did 
not subscribe on the generous scale that Cosach pro- 
moters had originally intended. Those who did now 
stand to lose all, or at least a substantial part, of their 
holdings, if and when the revolutionary junta dissolves 
and socializes the nitrate industry. “Chile for Chileans,” 
the revolutionists’ slogan, has already meant confiscation 
of considerable private property. 

Apart from the financial and political aspects of the 
Chilean situation, there is a menace that may have more 
direct bearing on the chemical industry of the world. If 
the existing stocks of nitrate in Chile are confiscated and 
fall into the hands of an irresponsible government facing 
the necessity for obtaining foreign credit at any cost, we 
may well expect to see wholesale dumping in the world 
markets. Price under such circumstances is of no mo- 
ment, and obviously no thought would be given to trade 
agreements or existing sources of supply. In both 
Germany and England this would mean that the largest 
single employers of labor in chemical industry would be 
faced with an impossible competitive situation. In this 
country the direct consequence might not be felt so gen- 
erally at first, but it would soon reach the byproduct coke 
industry and through it the producers of steel and manu- 
factured gas, the synthetic ammonia industry and, there- 
fore, certain alkali and solvents plants, as 
well as those for nitric acid and explosives. 
In short, the whole structure of chemical 
industry might be affected. Therefore, the 
situation in Chile must be watched with 
extreme care, and if a program for whole- 
sale dumping should develop, our industry 
must act quickly and effectively. Presum- 
ably the anti-dumping provisions of the 
tariff act might be sufficient to stem the 
tide. If not, we may have to revert to an 
embargo or some other form of war-time 
control. 
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N common with a good many 

other process industries of con- 

siderable antiquity, glass manu- 
facture has been an art which the 
twentieth century has succeeded only 
rather slowly in converting into a 
science. Even today science has not 
fully replaced the art, notably in 
those forming operations where the 
skill of the glass blower has yet to be 
duplicated by machines. Sometimes 
it is economics that has saved the art, 
and occasionally the failure of 
science. While intensive investiga- 
tion has solved many of the urgent 
chemical problems of glass manu fac- 
ture, skill none the less still plays an 
important mechanical part in the fab- 
rication of useful products. 

Glass had been manufactured in 
North America for nearly 250 years 
when, in 1850, Amory Houghton, Sr., 
founded the forerunner of the Corn- 
ing Glass Works in Somerville, 
Mass. Then, seeking to broaden his 


Sightseeing 


Corning 


WITH THE INSTITUTE 


Through the courtesy of Corning Glass 
Works, members of the American Institute 
of Chemical Engineers were given an oppor- 
tunity to visit the company’s Wellsboro (Pa.) 
and Corning (N. Y.) plants, examining 
numerous manufacturing operations includ- 
ing the new bulb plant which has rarely been 
opened to a technical group. In order to 
do justice to the visit, a Chem. & Met. editor 
preceded the chemical engineers, recording his 
impressions of certain of the operations they 


activities, Mr. Houghton sold this 
project in 1864 and acquired the 
Brooklyn Flint Glass Co., only to 
move his plant and a number of his 
workers to Corning, N. Y., some four years later, at the 
behest of local interests. During the interim prior to 
1875, the company encountered vicissitudes which re- 
sulted in the latter year in a reorganization that put it 
finally in a position to insure its continued future 
progress. Today the company operates, in addition to 
the main Corning works, an automatic tube factory and 
an artware division, respectively the Fall Brook and 
Steuben plants, both in Corning; and bulb factories at 
Wellsboro, Pa., and Central Falls, R. I. Among its 
products may be numbered marine, aviation and railroad 
glass, insulators, thermometer and industrial tubing, 
cylinders, columns and containers, laboratory ware, 
kitchen and tableware, ornaments, art and architectural 
glass, incandescent, radio, X-ray and other electron bulbs. 


were later to see in the Corning plants. 


At the Wellsboro plant, as well as at Central Falls, is 
one of the most startling mechanisms ever assembled, a 
bulb-blowing machine which is capable of turning out, in 
the smaller sizes, as many as 450 bulbs per minute, 
ready for frosting, and later for insertion of the fila- 
ments in the lamp and radio-tube plants of Corning’s 
customers. This is a Corning development, conceived 
by W. J. Woods and made an actuality by D. E. Gray, 
consulting engineer of the company. Here in a space 
not over 6x40 ft. is a concatenation of conveyors, 
molds, and blowheads so cunningly contrived and so 
nicely synchronized that only rarely does a watcher see 
a faulty bulb divert itself from the main stream flowing 
to the annealing conveyor. Out they come, faster than 
one can count, then through an annealing tunnel or lehr 


Corning Bulb Machine in Operation, With Glass Tank at Left and Annealing Conveyor at Right 
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to a cooling belt, from which they are removed in trays, 
transported to the frosting equipment, ending their 
sudden career, so far as the Corning manufacturing 
department is concerned, at the inspection and packing 
bench. 

Less spectacular than the bulb machine but no less 
important to the bulb’s existence, is the 50-ton-per-day 
glass tank in which the mixed batch is melted and 
refined. Batch cars roll over scales beneath the raw- 
material bins, traveling thence to the machine room, 
where a hoist lifts the car and dumps its load into a 
gravity-feed hopper discharging to the tank. The latter 
is a rectangular hearth lined with cast mullite blocks, 
surmounted with a silica-brick arch and divided, rather 
nearer its discharge than its feed end, by a refractory 
dam or bridge wall which separates the melting from the 
refining sections. Connection between the hearths is 
made beneath the bridge wall, thus effectively skimming 
the melt before it feeds to the machine. Firing is regen- 
erative, and the fuel, natural gas, although producer gas 
was used until recently. On either side of the tank is a 
series of four ports leading to double checker-lined 
regenerator chambers. Gas and air enter through the 
regenerators, take up their heat and mix directly before 
the jet enters the tank. Burned gases discharge through 
the opposite checker chambers, giving up a considerable 
part of their heat before passing to the stack. At inter- 
vals of about 20 minutes the flow is reversed manually, 
and the erstwliile exhaust regenerators proceed to give 
up their heat to the incoming gas and air. 

The temperature of the glass, as it flows to the machine 
at about 1,050 deg. C., must be controlled within a few 
degrees and although the customary recording instru- 
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Above: Inside the 50-Ton Tank, Looking Toward the Melting End 
Below: Section of the Lehr With Housing Removed 


ments can be used, the control is neces- 
sarily manual and largely a matter of skill. 
The rate of glass flow also is manually 
regulated and is maintained by adjust- 
ing the size of the annular opening be- 
tween a refractory orifice in the tank 
bottom.and a suspended refractory plug 
or “needle.” Dropping a foot or so, the 
stream of glass passes between two water- 
cooled rools rotating almost in contact, one 
plain and the other indented with circular 
depressions. The thin glass ribbon that 
emerges therefore carries swellings at 
intervals, much like a strip of paper caps, 
and these swellings, as the ribbon is laid 
on a horizontally circulating chain con- 
veyor made up of square steel plates, 
coincide with circular holes threugh the 
plate centers. It is these swellings which 
are shortly to be forced through the holes, 
blown into rotating molds and then 
emerge as bulbs. 

Two other chain conveyors, both of 
which operate on horizontal runs and in 
vertical planes, carry the blowing and 
mold equipment. After the glass ribbon 
has traveled a short distance, it is met by a 
series of tubular blowheads which round 
a sprocket on their conveyor chain and 
descend to center themselves against the scries of swell- 
ings, forcing the glass through the holes in the plates 
that make up the conveyor. Almost immediately the 
upper end of each blowhead—which acts as a port 
valve—comes in contact momentarily with an air con- 
duit, or “blow box,” supplied with air at a pressure of 
19 in. w.g. This brief puff starts the lengthening 
process of the swelling, which has now become a “blob,” 
and this lengthening is carried on by gravity during the 
next interval while the blob is rapidly approaching the 
mold conveyor. 

The shape and size of the bulbs obviously could not 
be controlled if they were not blown into molds. Bring- 
ing the split molds to the work at the proper time, closing 
the molds, whirling them to avoid a parting line on the 
bulb, and then opening them at the exact instant, pre- 
sented a nice problem in advanced mechanism. Here 
again a conveyor furnished the answer, this one placed 
beneath the ribbon conveyor. On the return run, the 
molds are open and cooling. As each rounds the head 
sprocket, a short rack attached to the machine frame 
engages and rotates a pinion carried by the mold 
mechanism, closing the mold around the now sufficiently 
lengthened blob of glass. Immediately another rack, 
continuous for several feet, engages another pinion and 
spins the mold. As the closing is completed, the blow- 
head connects with a second air conduit, supplied with 
air under 3-in. w.g. pressure. This air blows the bulb, 
and as soon as the blowing is accomplished, a third rack 
reverses the closing operation and opens the mold. 

During the blowing, the molds are cooled by water 
sprays so that the bulb is no longer plastic when the mold 
opens. A small hammer synchronized with the bulb 
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conveyor strikes each bulb in turn, breaks 
it loose from the strip from which the 
bulb was formed, and knocks it onto an 
asbestos belt which discharges to the an- 
nealing equipment. What is left of the 
strip leaves the conveyor at its end, is 
cooled and broken by a water jet, and 
returns eventually to the glass tank as 
cullet. 

Reference to the photograph of the 
bulb machine, unfortunately, does not 
show clearly the fact that it is actually 
a portable mechanism mounted on wheels 
for endwise movement. At intervals of 
about two days it is necessary to replace the molds with 
others, the inside of which has been treated with a com- 
position which protects the mold and imparts a polish to 
the bulb. At other intervals it is also necessary to sub- 
stitute other molds and blowheads when it is desired to 
change the size or style of bulb. On this account, the 
machine is pulled out endwise onto a transfer car, moved 
out of the way, and another machine properly equipped 
is immediately pushed into place. This operation con- 
sumes only about ten minutes and makes it possible to 
handle practically all maintenance without interfering 
with production. 

To return to the bulbs, one after another they slide 
from the asbestos belt to the lehr conveyor, which con- 
sists of two steel strips running side by side in the same 
horizontal plane. The neck of each bulb falls between 
the strips, which thus support the globular portion. As 
one strip moves slightly faster than the other, the bulbs 
rotate once for each foot of travel. As they rotate, they 
are carried over gas burners through a_ sheet-metal 
tunnel, then through still air, where they are cooled 
gradually before delivery to a broad, slow-moving asbes- 
tos cooling belt which passes beneath air nozzles. 

Cooled bulbs are inserted necks down in perforated 
trays and carried to the semi-automatic frosting 
machines, which are similar to those described by Pipkin, 
Chem. & Met., November, 1927, p. 660. Hydrofluoric 
acid solution is sprayed into the bulbs, which etch very 
rapidly and then are washed, dried by passage over air 
jets, inspected and packed for shipment. 
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Scenes in the Automatic Tube 
Plant: Left, Preparing a Batch 
With a Mixer-Type Batch Car; 
Right, Drawing Tubing From a 
Mandrel Rotating Within the 
Tank; Below, Drawing and Cut- 
ting-Off Equipment Which Fur- 
nishes Traction to the Tube and 
Cuts It to Length 


Of the operations in the city of 
Corning, those at the Fall Brook auto- 
matic tube plant are perhaps the most 
completely mechanized. This installa- 
tion is new and consists of two 12-ton- 
per-day glass tanks and continuous 
equipment for drawing soft-glass tubes 
in diameters to } in. A refractory 
mandrel shaped like a frustrum of a 
cone about 1 ft. in mean diameter 


rotates at 4 to 11 r.p.m. inside the discharge end of the 
tank, so that it picks up a coating of glass which can be 
drawn off as a tube from the small end of the frustrum. 
Air pressure supplied through the mandrel shaft prevents 
collapse of the tube, which, while it is still plastic, hangs 
as a catenary between the end of the mandrel and a mov- 
able support, placed several feet away from the tank and 
composed of a long series of narrow asbestos belts car- 
ried on rollers which support, strengthen and cool the 
tube during its travel of some 100 ft. to the drawing 
mechanism. The latter, placed at the end of the cooling 
belt, employs a pair of opposed, asbestos-faced “cater- 
pillar-tread” grippers to supply traction to the tube. A 
saw, the carriage of which travels parallel to the tube and 
at the same rate cuts it into 44-ft. lengths. 

Various ingenious automatic machines are used to sort 
and cut the tubes in short lengths for the incandescent- 
bulb exhaust tubes and stems which constitute the bulk 
of the plant output. Some of the sorting equipment 
operates on the principle of an automatic “go-and-no-go” 
gage, while some for longer tubes weighs each length 
over a series of progressively graduated balances until 
it is accepted by one as being of proper weight. One 
form of cutting equipment nicks and breaks the smaller 
tubes, then on a conveyor smooths the ends in a gas 
flame. Another for somewhat larger stock rotates each 
tube under a series of pin-point flames, then automat!- 
cally applies a water-cooled disk at each heated point, 
making a series of clean breaks. An automatic caliper 
for short lengths separates them into half a dozen diam- 
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eters at lightning speed as a conveyor carries the tubes 
under a series of rotating gage wheels. If an updraft of 
air at any gage point succeeds in carrying one of the 
tubes between the teeth of the corresponding gage wheel, 
that piece is removed from the conveyor and delivered to 
a hopper. Otherwise it continues on the conveyor until 
it reaches a gage which removes it from circulation. 

In the main plant at Corning is a large number of 
interesting operations for which the limitations of space 
prevent a detailed description. Glass at this plant is 
melted partly in pot furnaces, partly in tanks. Batches 


.of glass requiring special care, such as colored glasses 


or those liable to injury by contact with the flue gases, 
are made in carefully fabricated clay pots of varying 
capacities. Such pots are placed at intervals around the 
periphery of a circular furnace fired from its mid point 
with natural or producer gas which strikes the arch and 
circles down toward the pots. With either type of fur- 
nace, the glass generally is withdrawn manually, a gob at 
a time, by a “gatherer’’ who collects the molten mass on 
the end of a “punty” or blowpipe. The gob is then 
properly shaped and blown or pressed, by hand or 
machine, with or without an intermediate reheating in an 
electric furnace. Practicaily all of the operations in this 
plant are manual, at least in part, either because the 
products are made in quantities not large enough to 
justify fully automatic equipment or because the skill 
factor is still preeminent. 

Drawing thermometer tubing is one of the most diffi- 
cult of all glass-forming operations. The “gather” is 
shaped, then backed on one side with opaque white glass 
and perhaps a streak of red, which is then covered with 


Sorting Products of the Automatic Tube Plant: 

Top, Machine Which Sorts Longer Lengths by 

Weight; Bottom, Automatic, High-Speed Caliper 
for Short Exhaust Tubes 
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clear glass. After a small de- 
pression has been blown 
manually, the end of the glass 
is stuck to a hot plate, the 
punty attached to an elevating _ 
mechanism, and the tube 
drawn by machinery some 125 
ft. up a tower. Jn the manu- 
facture of Pyrex tubing for 
industrial use, the gather on 
the punty is shaped and a small 
hollow blown. Then a second 
man attaches a disk, on the end 
of a rod, to the free end of the 
mass and the men walk apart, 
drawing out tubing. A third 
man, who stands between the 
first two, calipers the tube for 
control of the drawing opera- 
tion, meanwhile assisting the 
solidification of the properly 
reduced parts by fanning the 
glass. Difficult as it may seem, 
it is possible to draw accurately 
sized tubing in lengths as great 
as 90 ft. for l-in. tubing, 25-28 
ft. for 2-in., and 20 ft. for 3-in. 

An automatic machine has 
been developed for upsetting 
the ends of industrial tubing 
to form flares adapted to a 
new form of joint recently 
developed by the company. 
The heated end of the tube is pushed into a mold 
which produces an outside flare while maintaining the 
inside diameter the same as that of the body of the tube. 
The mold then grooves the end, which, after it is cooled, 
is ground to a plane surface. 

Cylindrical Pyrex sections for towers are now blown in 
diameters as large as 24 in. A large gather, perhaps as 
much as 30 lb. of glass, is blown by hand into a cylindri- 
cal mold about 10 in. in diameter. Then in a larger 
mold, the blowing is completed by compressed air. Other 
semi-mechanized operations are exemplified in pressed 
and in certain blown ware. Tower plates and bubble 
caps, kitchenware, Fresnel prisms, insulators, lenses and 
similar items are molded. The gather is carried to the 
mold, the exact quantity of glass cut off with a pair of 
shears, and the ram of the mold driven home by hand 
power or by fluid pressure. Considerable skill is requi- 
site even in this operation. Volumetric flasks, on the 
other hand, are blown by the semi-automatic “E” 
machine, once used for light bulbs. Here the punty with 
its gather is clamped in a machine which automatically 
duplicates manual blowing operations, first shaping the 
gather, then swinging it, and finally blowing the flask 
into a rotating mold. Full automatic operation is em- 
ployed on ampoules, which are made in a conventional 
type of bottle machine. Hand blowing is used for cer- 
tain other products such as special bulbs of colored glass 
or for small production. This operation defies adequate 
description and is one that requires years of training 
on the part of the blowers. Viewing it gives the layman 
even more cause for wonder when he recalls the inge- 
nuity of the automatic mechanisms he has had an oppor- 
tunity to observe. 


Skill Plays an Important 
Part in Blowing Large 
Cylinders 
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A.I.Ch.E. Holds Sessions 
In “House of Magic” 


EDITORIAL STAFF REPORT 


N CONTRAST with most previous sessions, the 

twenty-fourth semi-annual meeting of the American 

Institute of Chemical Engineers, held in Schenectady 
and Corning, N. Y., June 15, 16 and 17, centered largely 
around plant visits and inspections of the research and 
production facilities of the General Electric Co. and the 
Corning Glass Works. The two technical sessions took 
place in the Rice Auditorium in Schenectady, and were 
followed by a two-hour symposium on the activities of 
the General Electric research laboratories. This discus- 
sion, conducted by Oliver Ajer, served very effectively 
to introduce the principal lines of work now under way 
in what Floyd Gibbons has called the “House of Magic.” 

Dr. W. D. Coolidge and Dr. Irving Langmuir, asso- 
ciate directors, and Dr. A. W. Hull and Dr. Saul 
Dushman, assistant directors, participated in the sym- 
posium and demonstrations. 

Dr. Coolidge discussed the fever machine which has 
been developed in the laboratory to utilize high fre- 
quencies in the treatment of diseases. Exhibition of 
results obtained in the experimental “farm” on the 
laboratory roof showed the striking acceleration of plant 
growth by means of X-rays. Dr. Langmuir’s talk was 
principally concerned with the development of carboloy, 
the diffusion of metals, magnetism and atomic hydrogen 
welding. 

An added feature of the symposium was a large 
Thyratron organ, which made its first public appearance 
before the chemical engineers. Some time ago G.E 
engineers had constructed an eight-key organ comprising 
eight Thyratron tube circuits tuned separately. This had 
all the volume and tone of a regular theater organ, 
despite the fact that it was housed in a toy piano. Since 
the appearance of the original organ the laboratory has 
completed the construction of a 36-key instrument in a 
specially built case resembling a pipe-organ console. 

At the banquet, L. A. Hawkins, executive engineer of 
the General Electric research laboratory, showed how the 
discovery and study of electrons—‘“wild” as they are 
found in nature, and “tame” when under control of the 
vacuum tube—have revolutionized the fundamental con- 
cepts of physics and have brought about a new world of 
undreamed-of possibilities for the engineer of the future. 

Of the six technical papers, one on the electronic tube 
by W. R. King, of the General Electric Co., and another 
on heat transfer through Pyrex piping, by J. P. Little- 
ton, Jr., and H. C. Bates, of the Corning Glass Works, 
are published in full elsewhere in this issue. Abstracts 
of the others follow: 


The Cathode-Ray Tube in X-Ray Spectroscopy and Quantitative 
Analysis—By Gordon R. Fonda, General Electric Co. 


Usually X-ray spectroscopic analyses are made with a special 
X-ray tube in which the target is of the material which is to 
be analyzed. Many materials cannot be examined in this man- 
ner, since their presence within the tube would be disastrous to 
the high vacuum which must be maintained. Since X-rays arc 
produced when cathode rays strike an object in the air, Dr 
Fonda has been able to make spectroscopic analyses by placing a 
piece of the unknown substance immediately beyond the window 
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of the cathode-ray tube, and making readings of the intensities 
of the characteristic spectroscopic lines, either visually or photo- 
graphically. Employing this manner of analysis, he has developed 
a method for quantitatively analyzing samples containing colum- 
bium and tantalum, two elements which present decided diffi- 
culties for analysis by purely chemical means, involving much 
time and requiring careful attention to exact procedure. Such 
a tiny particle as one three-millionth of an ounce can not only be 
detected but “weighed” by means of this tube. 


The Use of Mercury in Power Generation—By A. J. Nerad, 
General Electric Co. 


A simple but efficient detector of mercury fumes—so efficient 
that a few drops of mercury may be detected in a furnace 
through which more than 200,000 Ib. of flue gas passes each hour 
—was described in the course of a discussion of mercury tur- 
bines, of which a 10,000-kw. unit is in service at Hartford, Conn., 
and of which 20,000-kw. units are under construction at Schenec- 
tady, one for installation there and one for service in New Jersey. 

Describing the installation at Hartford and citing some of the 
operating figures, the speaker said the thermal efficiencies attain- 
able with the Emmet mercury-vapor process are higher than 
those of steam processes, and that the operation at Hartford has 
proved an advance in this respect in actual results over contem- 
plated steam processes. The simplicity of operation has proved 
one of the features of the system, and the changes which were 
required by continued operation have been few and simple. It 
is to be expected that the new 20,000-kw. units will result in a 
similar expansion of the use of mercury in power generation. 


Plastic Glyptal—By J. G. E. Wright, General Electric Co. 


The rubber rolls used in lithographic printing swell after an 
exposure of four weeks to printer’s ink and can be used approx- 
imately two weeks after regrinding. Offset rolls that last 
indefinitely have been made of glyptal, the alkyd resin product 
of the General Electric Co. In preparing the rolls, the alkyd 
resin may be either extruded in the form of a tube, which 1s 
slipped over the mandrel, or it may be wound around the mandrel 
like a blanket. 

In describing the work done in the development of the new 
plastic. Mr. Wright spoke of the unusual adaptability of the 
product. “Rubber, pyroxylin and certain other casting resins and 
drying oils all require their own special technique; alkyd resins 
can be handled by the technique peculiar to any of these, and in 
each case contributes a new tool to the engineer. 

Extreme flabbiness, pyroxylin-like rigidity or any intermediate 
degree of flexibility can be obtained with the resin, according to 
the proportions of ingredients employed in preparing the resin. 
The material can be extruded in any size or shape in tube or 
ribbon form, or around wire. It can be calendered in the man- 
ner of rubber, frictioned into cloth, or shaved down to a iew 
thousandths of an inch thickness by the standard sheeting machine. 
It can be molded like an ordinary thermoplastic, but is capable 
of being cured outside the mold or inside a porous mold. The 
usual fillers—such as lampblack, cork, asbestos and whiting— 
can be compounded readily with it. The product is extraor- 
dinarily oil- and gasoline-resistant, and is impervious to hydrogen 
and other gases. It also is resistant to electric corona discharge, 
and has high dielectric strength. Its flexibility and elasticity 
are maintained at temperatures as low as 0 deg. F. 


The Friction Factor for Round Pipes—By T. B. Drew, E. C. Koo 
and W. H. McAdams, Massachusetts Institute of Technology 


A literature survey conducted in order to establish standards 
of isothermal flow behavior for use as bases in a study of non- 
isothermal flow phenomena led to a confirmation of the recent 
experimental conclusions of Nikuradse that the Lees equation 
for the friction factor in smooth round pipes gives results appre- 
ciably too high at large Reynolds numbers. Accordingly, a new 
formula, f = 0.00140 + 0.125 Re~™ is proposed and is shown 
by carefully recalculating and plotting the actual origin data ©! 
the numerous experimenters to” represent the majority of th¢ 
tests in glass, lead and drawn brass and copper within + 5 1" 
cent. The data range from Re = 3,000 to Re = 3,000,000. 

A similar examination of the data for a number of fluids '" 
clean commercial iron and steel pipe disclosed much newly ava''- 
able data to support, with but slight modification, the fricti™ 
factor curve for this class of pipe given by Wilson, McAdams 
and Seltzer in 1921. The majority of these data lie within 
10 per cent of the modified curve. 
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Heat Transfer 


Through Industrial Glass Tubing 


By J. T. LITTLETON, JR.,.and H. C. BATES 


Research and Development Dept. 
Corning Glass Works, 
Corning, N. Y. 


The increased interest in materials of construction for 
process industry equipment induced the authors to pre- 
pare for publication the results of their investigation of 
the heat transfer through Pyrex tubing. The informa- 
tion will be valuable assistance for the chemical engi- 


neer in designing heat-transfer equipment in which glass 
is used.—The Editor. 


N A previous report (Amer. Inst. of Chem. Engrs., 

Trans., Vol. 17, 1925), the authors gave results of 

tests which showed the relative efficiency of metal and 
glass condenser tubes. This work involved heat transfer 
between a vapor (steam) and a liquid (water) with 
glass, clean copper, steel, and slightly oxidized copper 
tubes. The curves in Fig. 1 show the comparative 
results. 

Table I gives the results of various runs with the 
glass tubes, the last column giving heat transfer in B.t.u. 
per square foot per hour per degree F. temperature drop. 
It will be seen that the values run to 116 for the higher 
rates of flow. A report from a plant-size installation 
has been received giving a higher figure. Some further 


Table I—Heat Transfer: Steam to Cold Water in a Tubular 


Condenser 
$.. 
em 3 3 
& 
! 51.8 81.7 142.7 399.9 17.1 16,600 116 
2 52.5 82.6 141.9 382.0 16.3 15,800 Wi 
3 52.3 86.5 140.1 324.0 14.5 14,100 100 
4 52.7 93.6 136.3 259.3 14.1 13,700 100 
5 53.2 101.1 132.3 236.0 12.6 12,200 92 
6 52.2 109.6 128.6 191.0 13.2 12,800 100 
7 53.6 111.6 126.9 166.8 10.9 10,600 84 
8 53.6 118.2 123.6 142.0 10.2 9,900 80 
9 54.0 129.6 117.7 120.3 9.6 9,300 79 
0 55.4 140.0 111.8 101.0 9.14 8,900 79 
I 55.4 147.0 108.3 87.5 7.83 7,600 70 
12 55.4 150.0 106.8 78.6 7.68 7,400 69 
Yj Vert 
SS Metal 
Seven Glass Tubes — & Glass 
Conducting aren = 8.22 sq.ft. 
ickness = 0.054 in. i} Cold water 
Outside diameter = 0.84 in. = 
team temperature = 209.5 deg. F 


NZ 


Condensate 


A paper presented before the meeting of the American In- 
Stitute of Chemical Engineers, Schenectady, N. Y., June 15, 1932. 
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work has been done on heat transfer through glass tubes 
between a hot liquid and a cold liquid (both water) in a 
tubular heater. The dimensions, other details and results 
are shown in Table II. In this experiment one tube was 
used with flow conditions as indicated, the hot flow rate 
being practically constant and the cold flow rate varying. 
A baffle was placed in the hot flow chamber to give bet- 
ter circulation. The outside of the condenser was care- 
fully insulated but the heat-transfer measurements were 
computed from the conduction to the cold water, so that 
losses to the surroundings do not affect the results. The 
values in B.t.u. per square foot per hour per degree F. 
run from 42 to 70, and in this case also plant-size equip- 
ment has shown slightly higher results. 

In order to design equipment for heat transfer involv- 
ing the cascade system and glass return bend equipment, 
it was necessary to know the coefficients for this case also, 
and tests were made on a unit of eight tubes. The 
results are shown in Table III along with dimensions 
and other details. 

With these experiments cold water was delivered to a 
trough above the tubes and sprinkled over them through 
a series of holes. The water was kept flowing in a 
uniform sheet over the tubes by use of wooden slabs held 
between them and was collected at the bottom in another 
trough. The work was done in a warm room so that 
there was not as large a heat loss to the surroundings 
as would obtain in a cooler operating outdoors. Tem- 
perature measurements were made by use of thermom- 
eters inserted in the flowing water and were reasonably 
constant. The coefficients run up to 49.5 B.t.u. per 
square foot per hour per degree F. for the faster flow 
rates. 

The results contained in Tables I-III provide a basis 
for computing the surface requirements of apparatus 
when the amount of heat to be transferred is known. It 
is hardly necessary to call attention to the fact that values 
may be different with liquids other than water and 
vapors other than steam. This is so because of the mag- 
nitude of surface-film resistances which largely control 
the transfer and which vary with different liquids, with 
rates of flow, turbulence, viscosity, smoothness of sur- 
faces and other features. 

It was considered possible to eliminate the effect of 
film resistances by using tubes of different wall thick- 
nesses and so arrive at a value for the thermal conduc- 
tivity of the glass itself and to determine the effect of 
wall thickness on the over-all coefficient. This was done 
with the vapor-to-liquid apparatus. Fig. 2 shows the 
essential features, and especial attention is directed to 
the guard ring used, which made it possible to eliminate 
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the effect of tube-sheet conduction and to assure that the 
condensation collected from drip D was due to heat trans- 
ferred through the tube walls T and IV’. The wall W 
was well insulated and blank runs were used to obtain a 
correction factor which was accurate for all rates of 
flow of the water. 

Tubes of different wall thicknesses were used in this 
apparatus at different rates of flow and the conductivity 
coefficient was determined. 

The total resistance R (per unit length of tube) is 


made up of ;, 


R, = resistance ot outer nlm 
R, = resistance of tube wall, and 
R, = resistance of inner (water) film 


Rice (Jnd. & Engr. Chem., Vol. 16, pp. 460-67, 
1924) has shown that for the inside film the resistance 
is inversely proportional to the velocity to a power 
nearly equal to one 


or = — 
The tube resistance is connected with the difference 
in temperature of the faces and the quantity of heat 
conducted through and is given by: 


where @, is outside temperature 
@, is inside temperature 
and // is heat conducted per unit length per unit time. 


dé 
Also H = 
dr 
where K is thermal conductivity of the tube material 
and 
r is the radius of the tube. 
H dr 
K r 
Integrating we have 
H 
K 
where r, = outer radius 
and +r, = inner radius 
6, | To 
Now R, = — = —— log, 
H 2x K r 


For an element of length d/ at inside temperature 7 
and outside temperature 7, assumed constant (steam) 


dH dT 
we have = —— = —..... 
dl R dl 
where c = specific heat of water 
ve = speed, so that x r,;2 0 = volume per second 
dT dl 
or = . .(6) 
T « Roe r;* 
T — L 
Integrating log, = ..(7) 
7, — T: x cory? R 
where L_ = total length of tube 
7, = temperature at cold end 
T, = temperature at hot end 
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-e-carnga for R in equation (7) and transposing we 
ave: 


l re 
= (R, + R,) 0).......(8) 
L 
log. 
T,—T: 
l 
plotting ----———- against » we get a straight line of 
T,—T; 
log, 
T.—T: 
T.—T; 
log, ————_ 
which the slope = — (Ro + R,) 
v 
rec 1 To 
= - (R, + log, ——)..........-(9) 
L «K 


All of the quantities in the above equation are 
measureable except R, and K, and by taking glass 
tubes with different r, we can assume the outside re- 
sistance R, constant and solve for K, the thermal 
conductivity coefficient of the glass. 


Table Il—Heat Transfer: Hot Water to Cold Water in a 
Tubular Heater 


c= & 
= ¢ § 
1 185.0 174.2 10.8 134.3 57.8 76.5 553 46.6 5,980 3,570 83.6 2,410 42 
2 185.0 173.3 11.7 90.7 55.6 35.1 519 159 6,070 5.600 106.0 470 53 
3 185.0 172.4 12.6 82.6 55.4 27.2 553 208 6,960 5,650 109.7 1.310 52 
4 165.5 172.0 13.5 75.6 55.4 20.2 536 307 7,260 6,200 113.2 1,060 55 
5 190.4 173.9 16.5 69.8 55.1 14.7 519 462 8,600 6,820 119.8 1,780 57 
6 183.0 168.6 14.4 64.2 54.5 9.7 553 56 7,970 7,340 116.5 630 63 
7 187.0 169.2 17.8 60.6 54.3 63 553 1,262 9,870 7,960 120.7 1,910 66 
8 190.4 171.0 19.4 56.7 53.6 3.06 553 2,860 10.760 8,760 125.5 2,000 70 
9 187.0 169.0 18.0 58.5 53.6 4.86 553 1,750 9,96) 8,530 121.9 1,430 70 
WSN 
=f yp Metal 
| 
Glass Tube No. 5 } oe a 
Outside diameter 
=0.844in. 422 in. 
Inside diameter Ail 
=0.677 in. r¢=0. 339 in. Cold water ——> 
Thickness = 0.083 in. 
Conducting area “-Glass 
=0. 956 sq.ft. 1] 
Lencth = 58.1 in. <— Hor water 
ll 
AYAS 
l . 
Fig. 3 is acurve between ———---—- and__ velocity 
Te 
T,—T: 


in centimeters per second for a glass tube with the 
following dimensions: r,=1.076 cm.; m = 0.836 cm.; 
thickness = 0.240 cm.; effective length = 172.8 cm.; 
the slope of the curve = 0.219. 
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Four different tubes were used with varying thick- 
nesses, keeping the outside diameter nearly constant. 
Four curves similar to that in Fig. 3 were drawn. 

From equation (9) we have: 


1 
T.—T 
log, — 
T, T2 c r;? To To 
= (2*7r,R,+ — log, ——)..(10) 
K ry 
Fig. 1—Comparative 
Heat Transfer Be- 
4 tween Glass and 
Metals 
| 
s 4 Fig. 2— Condenser, 
| | Showing Packing 
80 480 Method and Guard 


240 320 400 
Rate of Water Flow, Lb. Per Sq. Ft. Per Hr. Ring 


Table I1]—Heat Transfer: Hot Water to Cold Water in a 
Cascade Cooler—Counter Flow 


~ & 3 > 
| 140.0 125.3 14.7 66.2 53.6 12.6 72.8 245 201 3,600 49.5 
2 133.0 118.2 14.8 63.5 52.7 10.8 67.5 220 315 3,260 48.3 
3 123.8 11.2 12.6 64.4 52.7 11.7 58.9 210 184 2,650 45.0 
4 149.9 131.0 18.9 65.3 52.7 12.6 81.5 184 201 3.480 42.7 
5 149.0 129.2 19.8 63.5 53.6 9.9 80.6 170 184 3,370 41.8 
6 138.2 143.0 25.2 61.7 53.6 8.1 67.9 100 184 2,520 37.1 
7 144.0 100.2 43.8 61.7 53.6 8.1 64.4 44 192 1,930 .0 
8 138.0 95.0 43.0 60.8 53.6 7.2 59.3 40 184 1,720 29.0 
9 132.0 63.8 68.2 60.8 52.7 8.1 41.1 7.4 197 500 12.2 
10 131.1 62.6 68.5 59.9 52.7. 7.2 40.5 6.1 190 420 10.4 
tl 123.8 57.2 66.6 59.0 52.7 6.3 34.6 3.1 1909 210 6.0 
12,6117.3 54.5 62.8 55.4 52.7 2.7 31.8 2.4 1909 150 4.1 
yz Cold water 
Wot outlet 
Eight Glass Tubes ated 
Thickness = 0.156 in. 
Conducting area = 7.2 sq. ft. 
ffectivelength = 41.56 in. 
Outsidediameter= 1. 19 in. 
tot flow rate is varying. 
Cold flow rate is constant. —E 


Hot inlet 
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28 
24 
20 Fig. 3— Relation 
Between 
16 
| T,—T; 
12 loge 
T,—T: 
8 WA cece i and Velocity for a 
FA | Glass Tube. 
Z 
0 20 40 © 6 100 120 
Velocity, Cm. Per Sec 
Now plotting 
1 
log, ————‘0 
T,.— T2 To 
— against r, Jog, —— for the four dif- 
ry 
ferent tubes we get a straight line of which the slope is 
1 * 
equal to — 
185 
Fig. 4 shows this curve. The slope is given by me so 
0 
1 185 
that— = —— or K=0.0027 gr. cal/sq. cm./cm./deg. 
K 0.5 


C/sec. = 0.00217 B.t.u./sq.ft./ in deg. F./sec. 


This value agrees well with that given by the U. S. 
Bureau of Standards report No. 18,698 (Feb. 25, 1916), 
which is 0.0028 in the c.g.s. units, or 0.00225 in the engi- 
neering units. 


| 


300 | 
an 


|_| | 


0 02 04 0.6 0.8 
roLObe 
Fig- 4—Curve Indicates K = 0.00217 B.t.u. per Sq.ft. in Deg. F. 
per Sec. 


In order to show the effect of wall thickness on the 
over-all heat transfer through glass tubes, Fig. 5 was 
prepared from the data on the four tubes referred to 
above. To get comparable values for the rate of con- 
densation through the tubes of different wall thicknesses 
it was necessary to use values.obtained under conditions 
similar with respect to film resistances. This was done 
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by using the same linear velocity of water flow in each 
case. The curve marked 120 shows the rate of condensa- 
tion of steam as a function of the reciprocal of the 
thickness of the glass tube expressed in centimeters when 
the cooling water flows through the tube at the rate of 
120 cm. per second, the other curves being similar but 
for flow rates of 40, 20, and 10 cm. per second respec- 
tively. 

The rate of condensation is a measure of the over-all 
heat transfer, and from the curves it will. be seen that 
with fixed film conditions this quantity is a linear function 
of the reciprocal thickness. In other words, the over-all 
heat transfer varies inversely as the wall thickness. It 
will be seen that the curves tend to converge to a point 
on the reciprocal thickness axis represented by 0.5. This 
is where the bore becomes zero, as the outside diameters 
are constant. The scattering of the points is perhaps to 
be accounted for by a variation of the films, as it is to 
be expected that even at the same linear velocity a 
small bore will have a somewhat different effect from a 
large one. From the slopes of the four curves it will 
be seen that added thickness has a smaller effect at the 
lower velocities, which means that as the magnitude of 


Fig. 5—Effect of Wall ~ 

Thickness on Over-all 302 rT 
Heat Transfer Through | | 


1 3 
Reciprocal of Thickness in Cm 


the film resistance increases the thickness of the tube wall 
becomes less important. This result is what would have 
been anticipated, as it is known that in certain cases 
where film resistances are high, the thickness of the 
material and its volume conductivity coefficient are not 
important. 

This report gives heat-transfer coefficients in B.t.u. 
per square foot per hour per degree F. temperature drop 
for glass tubes in vapor to liquid and liquid to liquid 
transfer with tube sheet type heaters and liquid to liquid 
transfer with the return bend (trombone) type. It also 
includes work with tubes of varying wall thicknesses 
from which the thermal conductivity coefficient of the 
glass is deduced. There are curves which show the effect 
of wall thickness for vapor to liquid transfer at constant 
velocity of flow of the liquid. These show that for high 
velocities and relatively low film resistances, the effect 
of added thickness is important and it is less so for 
high film resistances. 

The above work was done in order to provide infor- 
mation from which to design heat-transfer equipment 
involving glass. It was known that the actual thermal 
conductivity of metal in condenser tubes was by no means 
the determining factor in over-all heat transfer and in 
many cases thick iron tubes were about as effective as 
thin copper. The results indicate that with glass tubes 
the low volume conductivity reduces the over-all heat 
transfer, but to a much smaller extent than would be 
expected. Note that copper with a thermal conductivity 
coefficient 300 times that of glass condenses only 2.5 
times as much steam when clean and a slight corrosion 
film reduces this considerably. The information con- 
tained in the tables will serve as a basis for computing 
area requirements in heat-transfer equipment involving 
glassware, and inasmuch as such data have not been avail- 
able in the past we hope they may be found useful. 


HEMICAL engineers in 

process industries are 
concerned with the problem 
of corrosion, for no mate- 
rial of construction is a pan- 
acea. Rubber is no excep- 
tion; while it possesses particularly good physical 
properties, it does not resist such materials as petroleum 
products and volatile solvents. This particular weakness 
is the strong point of Thiokol, a polymethylene polysul- 
phide recently developed by the Thiokol Corp., of Yard- 
ville, N. J., which resembles rubber in appearance and 
physical properties. 

Although this new material has the appearance and 
other characteristics of rubber, there is no rubber used 
in its preparation unless a compound is desired. It is 
made by the chemical action of ethylene dichloride and 
sodium polysulphide. By analysis, it will show essen- 
tially 15.5 per cent carbon, 2.5 per cent hydrogen, and 
82 per cent sulphur. It is important to understand that 
the high sulphur content is not present as a mechanical 
mixture but is in actual chemical combination with the 
other elements. The raw product is somewhat similar to 
crude rubber and, like rubber, it is compounded and 
vulcanized in the processing of finished articles. 

This polysulphide is homogeneous, firm and dense, but 
pliable. It is opaque, and pale yellow in color. The 
specific gravity is approximately 1.59. It burns slowly 
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A Material to Resist 


when ignited, and becomes 

somewhat plastic when 

heated, but does not melt. 

Service There is said to be no chem- 
ical deterioration over long 
periods. 

Cured Thiokol will show practically no dimensional 
increases when immersed in benzol, toluol, xylol and 
carbon tethrachloride. Lacquers and lacquer thinners 
that are now used so extensively do not affect the mate- 
rial. Acetone has no effect. Distilled water as well as 
dilute or concentrated salt solutions are not harmful. A 
5 per cent solution of phenol has no effect. Sulphuric, 
hydrochloric and acetic acids give no trouble, but this 
polysulphide is not recommended for strong nitric acid 
or chromic acid. 

A 20 per cent caustic soda solution, and concentrated 
ammonia affect this material of construction. It is not 
recommended for use with these solutions. 

Oxygen does not appear to affect the polysulphide, 
and compounds of it exposed to the sunlight do not show 
surface checking after exposure of one year. 

Compounds of the polysulphide have a characteristic 
odor, which makes it impractical for use in such applica- 
tions as involve food products. The odor naturally 
becomes more apparent with increase in temperature. 
While it is somewhat disagreeable, the experience !1as 
been that it is non-toxic. 
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Casein as a Basis for a 


By KURT HAUPT 


Consulting Engineer 


Plastics Industry 


Naumburg, Germany 


HILE the history of an industry usually can 
be circumscribed by the development of impor- 
tant patents in the field, in the case of casein 
plastics there has been only one basic achievement, which 
has been preeminently exploited ever since by its parent 
company, the Galalith-Gesellschaft, Harburg. This proc- 
ess is laid down in a patent of 1910 which provides for 
the transformation of casein particles by mastication 
under heat and pressure, in the presence of slight mois- 
ture, into a homogeneous plastic mass, which, on treat- 
ment with formaldehyde, acquires hornlike properties. 
The first samples offered to the trade were sufficient 
to demonstrate that it was the ideal raw material for the 
European button industry, where it is still the leading 
factor today, and that many other industries, manufac- 
turing sundry trifles such as beads and buckles, would 
be likely consumers. And it developed that one plant 
alone of this sort was actually consuming six to seven 
tons of it a week as imitation pearl, shortly before the 
War. Naturally, this success incited a vast amount of 
competition, largely unsuccessful, however, because of 
adequate patent protection and insufficient experience 
gained by former workers in the mother company. One 
competitor was momentarily successful when the Aus- 
trian courts sustained a patent evasion, but the technology 
finally brought him financial grief. It was after the War 
that companies sprang up everywhere for the manufac- 
ture of casein plastics, in which a great deal of money 
has been lost everywhere, America included. 


Conventional Galalith Process 


The steps of the typical manufactur- 
ing process apparently are very simple: 
Casein is ground up, mixed with about 
20 to 30 per cent water, a desirable 
pigment is added, and in this state is 
fed into a stuffer. According to the 
size of its orifice, the latter produces 


one is the acid casein, precipitated with sulphuric or 
hydrochloric acid, and the other is the rennet casein 
precipitated from sour milk by a lactic-acid fermenta- 
tion. In these processes, simple and well known as they 
are, it is above all necessary to use fat-free milk, to re- 
move all acidity from the precipitated casein by thorough 
washing, to dry it at a temperature not exceeding 50 
deg. C., and to protect it from dust and dirt. Rennet 
casein is most suitable for the plastic application, while 
acid casein goes to numerous other uses, such as adhe- 
sives ; it is not so suitable for plastics, because of its high 
water absorption and warping. 

When this industry began jit was necessary to create 
a source of rennet casein, a demand which was fulfilled 
excellently in South France, but which soon was no 
longer equal to the demand. Since then satisfactory 
sources have been developed in Argentina, America, and 
Northern Europe. In spite of all the practical experi- 
ence gained in that time, it is not yet possible to expect 
uniformity of product; the conditions of manufacture 
(temperature, speeds, concentrations) are different, and 
this is reflected in the structure of the casein. But only 
with a casein which can be readily homogenized, has low 
moisture absorption, and is free from all fats and acids 
can one expect to manufacture satisfactorily. 

For grinding and mixing the casein the most recent 
trend has been to small mills with rapidly rotating grind- 
ing faces; some large European factories are using grain 


rods of a desired thickness. The rods Conveyor 
are then bathed in formaldehyde until 
they are permeated, then they are 
dried and sold. For the production 
of slabs, the fresh rods from the 
stuffer are assembled in a hot hy- 


draulic press, are then cooled in the The Stuffer Is the Charac- i 
teristic Machine of the In- 


press, and finally removed. 


a commercial process. First there is 
the question of raw materials. Of the 
two principal types of casein in use, 
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Now, while it is possible to use this 


general procedure for the production Plastic Stage Into Standard 
Ot a few samples, it is still far from Rods, as Described in Text 
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mills in order to be certain of a desirable granular struc- 
ture, free from dust. The latter can prove troublesome 
because it contains too much air, which will cause porous- 
ness later; furthermore, the dust absorbs more coloring 
matter and fluids than the remainder and causes an un- 
even appearance. This mixing and grinding has been a 
pitfall to many manufacturers in the past. For the raw 
material should have a granular structure that will feel 
dry in spite of its 20 to 30 per cent of moisture. The 
moisture must vary according to the thickness of the 
intended products, decreasing as the latter increases. In 
order to reduce the warping, it is sometimes necessary 
to add such agents as alum, tannin, and so on. Either 
dyes or mineral pigments can be used for coloring, ac- 
cording to the effect desired; even completely trans- 
parent material is made. To this end, it was customary 
to remove the last remaining traces of butter fat, which 
gave a certain cloudiness, but now this step is omitted 
because such agents as diethylphthalate or dimethyl- 
phenylamine will give the same results. 


Masticating the Casein 


The heart of the casein plastics plant is the stuffer 
(shown on preceding page) which, when properly con- 
structed, will fulfill the functions of conveying the casein 
fed into it in the direction of the orifice, meanwhile com- 
pressing, masticating and homogenizing it, and finally 
ejecting it as a uniform rod with no occlusions or im- 
purities. The spiral conveyor tapers in proportion to 
the compressibility of the materials. The rear end must 
be cooled with a water jacket so the particles do not stick 
and cause air pockets. The forward, homogenizing por- 
tion of the spiral, as well as the steel sieve must be 
warmed. Beyond that the nozzle is heated with steam 
or electrically, so that a homogeneous mass flows out 
freely. At this point it is like a soft rubber, and then 
gradually hardens to a firm material as it is conveyed 
away from the stuffer, cut to size, and cooled in water. 
After it is then dried, it remains very brittle and unwork- 
able until it has been treated with formaldehyde. 

Where slabs are desirable the rods are taken directly 
from the stuffer, uncooled, are cut into pieces about a 
foot long, and placed in a frame in a hydraulic press. 
Usually two presses constitute a manufacturing unit; the 
first is kept hot and presses the slabs, while the second 
one is kept cool and serves for transfer of the slabs. 
A few plants also use rolling machines from celluloid and 
rubber practice, but this is only justified where the ma- 
chines are available anyway, because they have some tech- 
nical disadvantages. 


Soaking in Formaldehyde 


The formaldehyde treatment has not received the 
attention in the past that it really deserved. The con- 
centration was allowed to vary somewhere between 3 
and 7 per cent and it was made up rather haphazardly. 
The treatment may be considered as a physical process 
of absorption and swelling, and a chemical replacement 
of the hydrogen in the amino group of the casein by 
methyl groups—that is, condensation. In the course of 
these two essentially opposite processes (absorption with 
swelling, and condensation with shrinkage) an equilib- 
rium sets in, which is principally dependent on the con- 
centration of the formaldehyde. Differences of 4 per 
cent can cause very considerable divergences in the time 
and effectiveness of treatment. Defective treatment be- 
comes apparent in mechanical strains which afterward 
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result in cracks, pores, and total disintegration. These 
conditions were first recognized by study with a micro- 
scope, in which it was found that an originally unstressed 
material formed alternate shrinking and swelling zones 
with progressive treatment. When the concentration 
was varied or unsuitable, great areas of uneven stress 
were set up, which afterward were relieved in the form 
of fissures and cracks. 

The drying operation after formaldehyde treatment 
has had the benefits of the experience gained in other 
process industries, so that it usually leaves little to be 
desired. The material is first. brought to the necessary 
drying temperature without losing any moisture and then 
at 45 to 50 deg. C. it is gradually dried by slow air re- 
newal. A difficulty encountered is the fact that casein 
plastics easily deform while they shrink in drying, espe- 
cially objects of small dimensions. Among the measures 
taken to prevent this, two of the most effective are rota- 
tion of the rods while drying and suspension in a drying 
chamber, as is practiced in America. 

In any case, drying consumes many days, which when 
added to the weeks required for the formaldehyde bath. 
gives a very extended time cycle of operation, a great 
obstacle in this industry. Another limitation is the fact 
that only rods and slabs are successfully produced on a 
large scale and these must be mechanically cut to useful 
objects, whereas other plastics, such as the phenolic type, 
can be pressed directly. Furthermore, casein plastic is 
somewhat hydroscopic, deforms when in large pieces 
over a period of time, and does not begin to approach 
the synthetic resins as an insulator. Compared with 
celluloid, which it surpasses in some respects, some of its 
fabricating operations, such as bending, polishing, stamp- 
ing, are more difficult. 


Prospects of the Industry 


Nevertheless the casein plastic industry has a future, 
especially in America. In spite of the difficulties attend- 
ant on the new tariff and its possible revision, a casein 
industry is very much in the making and there is con- 
siderable tariff protection for manufactured articles. 

A question that arises is, What objects should be 
made of casein plastic? The answer is, Mass produc- 
tion items which can be made automatically from rods, 
such as buttons, poker chips, and beads. A mistake of 
the American industry in the past was to recommend its 
product for the same purposes that were served by the 
phenolic resins. The results not only showed that it is 
foolish to make handles for household articles, for pens 
and for knives, and even radio cabinets from this mate- 
rial, but also discredited it for its appropriate purposes. 

On the other hand, the casein button will always retain 
its market because its beauty and flexibility of effect are 
not surpassed by any other material. New processes for 
making casein buttons offer great advantages. The most 
common new one consists of cutting the fresh casein 
rods, untreated by formaldehyde, into disks, roughly of 
button size, then treating with formadlehyde and drying. 
The whole process takes only about three days and the 
finished disks are then automatically formed and bored 
on a special machine of great efficiency. Another process 
usés casein rods that have been only slightly treated 
with formaldehyde, fabricating them in a moist condi- 
tion and then completing the formaldehyde treatment. 
In this case it is a question of adjusting the bath in 
such a way as to relieve the strain arising in the original 
treatment. 
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Electron Tubes— 


A New Versatile Production Tool 


By W. R. KING 


Industrial Engineering Department 
General Electric Co. 


important capacities in our industrial plants today. 

The most delicate indicating instruments may now 
control operations by equipping their moving systems 
with means for interrupting a light beam. Since the 
light beam introduces no friction to the moving system, 
the accuracy of the instrument is not impaired. And, 
since the light beam may be made very small, the “con- 
tact-making” may be made far more accurate than in a 
mechanical arrangement. 

Although many articles describing the various tubes 
have appeared in the technical press, it is well to recall 
here that the photo-electric tube is a two-element light- 
sensitive device which will pass a small current propor- 
tional to the amount of light falling on its sensitized 
cathode. The magnitude of this photo-electric current 
is so small that it requires amplification to be of general 
use. The amplification is generally accomplished by a 
three-element high-vacuum tube or “Pliotron” tube, in 
which the anode current is controlled by the grid 
voltage. 

The newest member of the electron tube family is 
the “Thyratron” tube, which also is a three-element hot 
cathode tube, but, instead of being highly evacuated, 
contains mercury vapor or some inert gas. The presence 
of this gas reduces the internal voltage drop of the tube 
to a value of 10 or 15 volts and permits anode currents. 
With a d.c. voltage applied to the anode, the grid can 
control only the starting of the anode current. It can- 
not modulate or stop the flow of current. The current 
can be stopped only by reducing the anode voltage to 
zero. If alternating current is applied to the anode the 
current is stopped each cycle by the voltage, passing 
through zero and becoming negative. Thus the grid has 
the opportunity of regaining control during the negative 


important tube devices are functioning in many 


half cycle and the current can be stopped as well as. 


started by proper manipulation of the grid voltage. 
Furthermore, it can be modulated by shifting the phase 
of an a.c. grid voltage. thus determining the starting 
point in each positive half cycle and thereby controlling 
the average current passed by the tube. 


Combinations to Meet Uses 


Various combinations of these devices have been de- 
signed for general or specific requirements. Photo- 
electric relays, for example, employ phototubes and 
Plictron tubes to operate magnetic relays and control 


From the author’s paper presented before the meeting of the 


— ‘i « Institute of Chemical Engineers, at Schenectady, N. Y., 
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electric circuits in response to changes of 
illumination on the phototube. Other 
types of photo-electric relays eliminate 
one or more of the magnetic relays and 
substitute in their place a Thyratron tube, 
thereby securing greater sensitivity and 
faster response. Other systems and com- 
binations will be described in presenting 
a brief discussion of a number of interest- 
ing and typical applications of electron 
tube equipment: 
A system employing Thyratron tubes 
\ in what is called a “grid-controlled 
; Thyratron rectifier” circuit is used to 
supply variable voltage direct current to 
the armature or field of a d.c. motor and 
thus control its speed. In this system, the Thyratron 
output voltage is controlled by varying some electrical 
function which results in a shift of phase of the a.c. grid 
voltage. For example, the reactance of a coil may be 
changed by varying the position of an iron core in the 
coil. This arrangement has been used in several installa- 
tions for maintaining constant tension in reeling material. 
The material passes over or under a floating pulley which 
is mechanically connected to the iron core. As the in- 
creasing or decreasing tension in the material causes the 
pulley to move up or down, the Thyratron output voltage 
is decreased or increased. This causes the reel motor 
speed to be automatically changed to correct for the 
change in tension and return it to the proper value. 


Chemical and Process Control 


While this example shows how one type of application 
has been successfully accomplished, numerous others 
have been made using substantially the same grid-con- 
trolled Thyratron rectifier arrangement. The system is 
most suited to those applications in which automatic 
control of motor speed is desired in response to some 
mechanical movement which does not have enough force 
to operate directly upon ordinary motor control equip- 
ment such as rheostats. The system may be carried even 
farther than this, however, by employing a phototube 
and amplifier to control the Thyratron grid circuit. 
Thus a motor of several horsepower can be controlled 
directly and smoothly without contact-making devices 
merely by varying the amount of light on a phototube. 

In one installation, a light beam was passed through 
a solution, whose density was to be held constant, and 
onto a phototube. As the density changed a little, the 
light reaching the phototube would change and the 
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Thyratron system output voltage would change. This 
voltage controlled one of the feeding motors directly, and 
the resulting change in speed of this motor would return 
the solution to its proper state in short order. 

Chemical process control offers many potential ap- 
plications for this combination of phototube and 
Thyratron tube motor control. It is difficult to forecast 
the success of an individual installation of this character 
because it is practically impossible to evaluate the rela- 
tion between the phototube current and the change in the 
conditions of a solution which is to initiate the con- 
trolling functions, without making actual tests with the 
solution in question and a phototube. Tests can be 
made, however, with the simplest kind of phototube and 
amplifier circuit such as is found in the photo-electric 
relays, or even by using a phototube, battery, and meter 
of sufficient sensitivity. Readings taken under several 
conditions of the solution, including those at the maxi- 
mum permissible variation in either direction, will nearly 
always permit the electrical engineers familiar with the 
operation and design of the equipment to pass intelligent 
judgment on the feasibility of the project. 

Photo-electric relays may play an important part in 
the process control of any substance whose character- 
istics may be indicated by any type of meter. It has 
always been more or less difficult to equip any delicate 
measuring instrument with contacts to initiate electrical 
control equipment at predetermined values on the instru- 
ment scale. Often the contact-making arrangement 
destroyed the accuracy of the instrument. In other 
cases, there was not sufficient torque available to operate 
contacts or, at best, only very delicate contacts could 
be used. It is now possible to use a light beam, or its 
interception by the instrument needle, to initiate control 
functions at the desired points. The light beam offers 
no resistance to the moving element, which might cause 
inaccuracies, nor does it cause any wear as does friction 
of actual contact-making devices. 

Since an ordinary photo-electric relay may be actuated 
by the light through a slit only a few thousandths of an 
inch wide, the accuracy of this “photo-electric contact- 
making device” probably is better than can be obtained 
with most mechanical contact schemes. Many dial type 
scales have been equipped with such devices. The 
operator, who has to weigh many batches of material, 
merely sets the scale to cut off the light beam at a certain 
weight. When this weight is reached, a vane on the 
pointer intercepts the light beam and cuts off the flow 
of material by electrical means. The process may be 


322 


made entirely automatic by starting the flow of material 
again as soon as one batch has been removed. 


Further Applications 


There are possibilities for employing photo-electric 
equipment beneficially in determining end points in 
chemical processes. Here again it is difficult for elec- 
trical engineers familiar with the design and capabilities 
of the photo-electric equipment, expressed in terms 
common to them, to calculate or estimate the change in 
phototube response for a given change in a solution. 
Both the density of color and the hue change as a solu- 
tion reaches the desired end point and it is almost always 
necessary to make tests to determine whether or not the 
proper point may be detected with sufficient accuracy. 
This would certainly appear to be a fertile field, how- 
ever, and one whose investigation would be of mutual 
benefit to chemical engineers and electrical manufac- 
turers. 

In conveyor systems photo-electric relays have been 
successfully used to make possible preselective dispatch- 
ing without the use of pin switches and other forms of 


Fig. 1 — Paper Thickness 
Controlled by Condenser on 
Opposite Sides of Sheet Act- 
ing on Photo-electric Circuit 


Fig. 2 — Preselective Dis- 
patching Exemplified by 
Two Conveyor Pans Whose 
Flags Intercept the Light 
Beams Indicated and Thus 
Act on Relay 
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electro-mechanical contact devices. In Fig. 2 is one such 
system which has been used with success. The tote 
pans, which carry quantities of small parts, are equipped 
with two flags. The operator at the dispatching point 
places these flags in one of a number of coded posi- 
tions along the side of the tote pan. As the tote pan 
moves along the conveyor, it passes the various photo- 
electric relays at each branching point in the conveyor 
system. Associated with each photo-electric relay are 
two light sources, as shown. Both light beams must be 
intercepted at the same time to cause the relay to 
respond and operate the equipment which pushes the 
tote pan off on a “sidetrack.” If the two flags are not 
properly spaced to intercept the two light beams at the 
same time, the tote pan passes right on through until it 
comes to the station for which it was destined. There 
the flags will cut off the two light beams simultaneously. 

In electroplating, two-element hot-cathode mercury- 
vapor tubes have been employed to rectify alternating 
current to provide direct current. There is some reason 
for believing that resultant ripple in the d.c. voltage 


offers some advantages in plating some material. The 
problem requires further study to prove this point 
definitely and evaluate the advantages, if there are ad- 
vantages. If this type of voltage wave does prove to 
have definite advantages in some cases over smooth 
direct current the simplicity of such an arrangement 
should make a strong appeal to operating engineers. A 
unit consisting of one or more rectifying tubes could 
be installed directly alongside of the plating tank and 
alternating current at normal distribution voltages would 
be wired around the building instead of the low-voltage, 
high-current buses now common in plating shops. 

Numerous other successful installations of electron 
tube equipment could be described and undoubtedly 
many “possibilities” could be discussed. It is hoped, 
however, that the illustrations cited will serve to em- 
phasize that electron tube equipments are today serving 
in important capacities in industrial plants throughout 
the country and that there are innumerable additional 
cases in industrial plants where electron tube equipments 
could be beneficially employed. 


Holding Power and Tightness 


Heat Exchanger Tubes 


By C. O. SANDSTROM 


Thermal Engineering Co. 
Los Angeles, Calif. 


templating a line for high pressure, was con- 

cerned about the holding power of the tubes. 
The opinion held was that the tubes must be supple- 
mented by staybolts to restrain the tube sheets. Tests 
were therefore made to determine the holding power of the 
tubes. The test specimens, shown in Fig. 1, were ?-in., 
18-gage admiralty-metal tubes rolled into 49/64-in. 
drilled holes in #-in. plates, the plates simulating the 
tube sheets. Table I, appearing beneath the figure, 
contains the test data. The quantities indicated by the 
asterisks were the results on tubes that had been poorly 
rolled purposely by the production manager, who 
wished a check on the technique. These quantities are 
included in the upper figures of the average values, 
while the lower figures represent the average values of 
the tests of normal specimens alone. 

As shown by the sketches, some tube specimens were 
rolled into smooth drilled holes, and others into holes 
that had been prepared by cutting into their walls a 
thread 1/128 in. deep and 4-in. pitch. In the tension 
tests the yield load was reached at an average value of 
1,844 Ib. which, divided by the cross-sectional area of 
0.108 sq.in., gives 17,000 Ib. per square inch as the 
yield point of the metal. Of the threaded specimens, 


; MANUFACTURER of heat exchangers, con- 
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two pulled out at the breaking load and four broke. The 
average breaking load was 5,340 lb., indicating an ulti- 
mate strength of 50,000 Ib. per square inch, which 
probably is less than the strength of the same material 
in the form of a rod, the rod having a greater resistance 
to the “necking” that precedes rupture. 

Because of their short length, the “necking” or 
stretching of the tubes pulled them away from the walls 
of the holes in the plates, reducing the area of contact, 
and causing their withdrawal at a smaller load than 
would be the case in the length of tube used in heat 
exchangers. In a practical application of admiralty 
metal or brass tubes in heat-exchanger practice, a 
sufficient pressure probably would break or collapse the 
tube before it would be pulled out of a drilled hole. 

It should be noted that the tube holes were drilled 
but not reamed. A drilled hole, because of its rough- 
ness, naturally offers more resistance to the withdrawal 
of the tube than a reamed hole. On the other hand, the 
drilled hole is much more susceptible to leakage than 
the reamed hole, a fact disclosed in tests discussed in 
the second part of this paper. 

In the compression, or “push-out” tests, it was found 
impossible to push the tubes through the holes. Coen- 
trary to the results with the tension specimens, the metal 
under compression tends to fill the hole and increase the 
resistance to movement. In all of the compression tests, 
the tubes buckled with no evidence of slip. 

Flaring the ends of the tubes, while offering more 
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favorable conditions to the flow of fluid, offered no 
resistance to slip or withdrawal. With the exceptions of 
tests (4) and (6), the beam of the test machine dropped 
with the initial slip, and the tube pulled through the 
hole without raising the beam. In tests (4) and (6), 
the resistance to pulling out was due to a phenomenon 
known as “galling,” in which the metal seizes and rolls 
up. Galling sometimes occurs in efforts to force on or 
remove pulleys or gears from shafting. 

In the heat exchangers referred to in the foregoing, 
the tubes were arranged on staggered centers. The 
triangle whose apexes included the centers of tubes had 
a base of 14 in., a height of § in., and an area of 0.492 
sq.in. The triangle included one-half of the area of a 
4-in. tube, or 0.221 sq.in., which, subtracted from 0.492, 
leaves 0.271 sq.in. actually under the pressure tending to 
pull the tube from the hole. If for the safe working 
load we use 40 per cent of the strength of the tube at 
the average yield load (that is, 0.40 « 1,844 = 738 lb.) 
and divide it by the area under pressure, or 0.271 sq.in., 
we have 2,725 ib. per square inch as the allowable work- 
ing pressure. Any such pressure would require a much 
thicker tube than 18 gage, which in turn would increase 
the yield load and consequently the working pressure. 
It is thus seen that rolled tubes of the size used in heat 
exchangers will stay the tube sheets against any practical 
working pressure. Naturally, where tubes are spaced 
farther apart than in the foregoing example, the load 
carried by them is greater. 

The foregoing tests and much practical experience 
seem to justify the belief that rolled tubes are very 
effective stays. 


Fluid Tightness Tests 


Further tests arose from the desire to remove some 
of the uncertainty about the extent of leakage between 
rolled tubes and their seats in the tube sheets of heat 
exchangers, and at the same time learn something of the 
comparative effectiveness of different kinds of joints. 

An 8-in. standard pipe 25 in. long was used for the 
shell. The tube sheets of 3-in. steel plate were welded 
into the ends of the pipe. There were 29 tubes of 4-in., 
18-gage steel and two of }-in., 18-gage admiralty metal, 
fitted into the tube sheets in various ways, as in Fig. 2. 

Pipe connections were 3-in. standard nipples welded 
into the shell, and a 4-in. brass petcock was tapped into 
the shell for a vent. The pressure gage was screwed 
onto a 4-in. nipple welded into the shell. The drawings 
show the method of construction, the identification 
numbers of the tubes, and the methods of fitting the 
tubes to the tube sheets. The summary of test procedure 
describes the conduct of the tests and Table II sum- 
marizes the results. 

The tests emphasize the importance of reaming the 
holes to obtain tightness. In the eight joints of the No. 1 
tubes, which were in plain, drilled holes, there were 
seven leaks, of which four were droplet leaks. In the 
ten joints of the No. 2 tubes, which were in reamed 
holes, there were only three leaks, of which one was a 
droplet leak. 

In method No. 3 there was cut into the walls of the 
holes a thread 1/128 in. deep and eight to the inch. The 
threads were cut with the tap used in the tests on hold- 
ing power, which because of its coarseness, probably was 
not well adapted to the work of holding fluid under 
pressure. The thread was filled with an iron cement to 
compensate for some of the defects, but the result still 
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did not compare with a plain reamed hole. Should it be 
deemed necessary to thread a hole, the thread need not be 
deeper than about 0.005 in. nor should it be coarser than 
16 threads to the inch. 

The methods of applying the tubes shown in No. 5 and 
No. 7 were neat in appearance and were cheap. The 
lips of No. 7 were merely fused together. Reaming 
these holes might have given better results. 

The diameters of all holes were yy in. larger than the 
nominal diameter of the tubes, which really is too much 


(a) 


Fig. 1—Types of Admiralty-Metal Tube Joints Used in 
Tension and Compression Tests Summarized in 
Table I, Below 


Slip Pull- 
Resist- Out 
ance Resist- 
per ance 
Square per 
Inch Square 
of Inch 


f Tube Initial Pull Tube Tube Tube 
Test Yield, Slip, Out, Break, Hole, Hole, 
N Lb. 


| No Lb. Lb. Lb. Lb. Lb. Remarks 
1 1,850 5,270 5,270 .... 2,980 2,980 Inthe tension 
Tension | 2 4,190 4,190 2/475 2,475. tests the re- 
| *1,080 1,080 "612 "612 duction 
Hale 1,900 *2,310 4,800 1,310 2,720 diameter pull- 
Fic le) | 2 1850 4,500 4,500 2,550 2,550 ed the tube 
4,440 1,087 2.520 away fromthe 
— —— — — hole, reducing 
av 1.853 * 3,208 4,050 1,836 2,310 the area of 
4.653 4,653 2,668 2,668 contact. 
Tension 
Tests | 7 1,850 5,290 5,290 .... 3,000 3,000 
(Holes | 8 1,780 5,350 
threaded | 9 1,820 5.410 
1/128in. { 10 1,900 5,350 5,350 3,030 3,030 
deep, 1 1,860 5,360 
eight 12 1,800 5,240 


perinch, | Avg. 1.835 5,320 5,320 5,340 3,015 3,015 


[ Tube 
| 
Com- 
press | 13 the com- 
T } 14 2.620 . tests 
(Smooth 15 2,930 + . i the flow of 
Holes, | *1,800 . the metal fill 
Fig. Ie) ed the holes 
Ave. 2,450 *1,800 . creasing the 
\ resistance. 


*Intentionally poor work of rolling tubes. 

Note: Inasmuch as the resistance of the smooth holes developed the strength of 
the tubes, it was not deemed necessary to subject the threaded specimens to the 
compression test. 

Flaring the ends of the tubes offered no resistance to slip. . 

It is evident that a well rolled tube will fail by buckling when subjected to % 
maximum compressive load. 


allowance for mere ease of insertion in the holes, con- 
sidering the fact that modern tubing is within a iew 
thousandths of an inch of truth. Not more than 0.01 1. 
per inch of diameter of tube is sufficient allowance {or 
easy insertion in the tube holes, and is more than enough 
to insure a tight joint. 

In rolling a tube into a hole, its metal is stretched 
beyond the elastic limit, or yield point. Any added pres- 
sure by the roll stretches the wall of the hole and, of 
course, increases the stretch of the tube. If the stretch 
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Summary of Test Procedure for Fluid Tightness 


Test 1 


Shell was filled with kerosene and the 
pressure brought up to 1,050 lb., which 
fell to 980 lb. by leakage through the 
check valve and pump. In five minutes 
a small moist area appeared at the right 
end of tube (3a). Two minutes later a 
slight moist area appeared at the right 
end of tube (lc). Held pressure for 15 
minutes, during which time the heat of 
the sun raised the pressure to 1,000 Ib. 


Test 2 


Shell was filled with cold water and 
pressure raised to 1,200 Ib Water 
emptied and shell filled with steam at 
15 lb. and 250 deg. F., then cold water 
from a hose was played on inside of 
tubes. Steam turned off and shell filled 
with cold water and pressure brought to 
1,200 lb. In five minutes moisture ap- 
peared at the left ends of tubes (Ic), 
(ld) and the right ends of tubes (la) 
ang],.(10). In 15 minutes moisture ap- 
peared at the right end of (3b) and left 
end of (5d). In none of these leaks was 
there enough to form a drop. 


Test 3 


Shell was filled with steam at 15 lb. 
Cold water was turned into the tubes 
with a hose. Steam turned off and shell 
filled with cold water and pressure 
brought to 1,200 lb. In 20 minutes mois- 
ture appeared at left end of tubes (ic), 


(1d), (76) and right ends of (1b), (1c), 
and (3b). No drops formed. 


Test 4 


Shell filled with steam at 15 lb. Cold 
water was turned into the tubes for ten 
minutes. Steam turned off and _ shell 
filled with cold water and pressure 
brought to 1,200 lb. In ten minutes mois- 
ture aqpecren at left ends of (lc), (1d), 
(2a), (26), (2c), (3c) and the right ends 
of (1b), (le) and (3b). A droplet ap- 
peared at the left end of (7b) and the 
right end of (4e). 


Test 5 


Shell was filled with steam at 15 Ib. 
Cold water was turned into tubes for 
ten minutes. Water turned off and steam 
in shell was allowed to heat shell and 
tubes thoroughly. Steam turned off and 
shell filled with cold water and pressure 
brought to 1,200 Ib. In ten minutes 
moisture appeared at left ends of (1b), 
(le), (1d), (2a), (2b), (2c), (3c); right 
ends of (1b), (le), (3b), (3c), (4a), 
(4d) and droplets at left end of (7b) 
and right end of (4e). 


Test 6 
Shell filled with cold water and pres- 
sure brought from 0 Ib. to 1,200 Ib. 20 
times in 20 minutes. Moisture appeared 
at left ends of (1c), (1d), (3c), (7d) 
and droplets at left ends of (2a) and 


(3a). In the two days intervening be- 
tween Tests 5 and 6 the ends of the 
tubes rusted slightly, which explains the 
tightness of some of the tubes that had 
leaked previously. 


Test 7 

Shell filled with kerosene and pressure 
held at 1,200 lb. for 30 minutes. Drop- 
lets appeared at left ends of (la), (1b), 
(le), (3c) and (7b). In five minutes 
droplet at (lc) broke and ran, s0 we may 
assume that flow occurred at the rate of 
a drop in five minutes. Moisture then 
appeared at the right end of (3b) but 
droplet did not form. Five minutes later 
a droplet at the left end of (1d) formed 
and broke. Ten minutes later moisture 
appeared at the right end of (3c). Held 
pressure at 1,200 lb. for 20 minutes longer, 
during which time there was a slight 
flow at the left ends of (lc), (id) and 
the right end of (7b), which flow did 
not exceed one drop in five minutes. 


Test 8 


In an effort to produce failure in some 
part of the apparatus the pressure was 
raised to the limit of the pump. What 
the ressure was could not be deter- 
mined, but, judging from the number of 
strokes of the pump before 100 per cent 
slip occurred, it was believed to be not 
less than 2,000 lb. At this pressure some 
of the leaks were increased slightly, but 
no new ones appeared. 


Y 


Fig. 2—Test Heat Exchanger Show- 
ing Types of Joints Used and Their 


Number and Location 
Vent 
A 4 in. stee/ Joint construction: No. 1, drill 
a“ plate ~ 49/64 in., roll, flare; No. 2, ream 
Y 49/64 in., roll, flare; No. 3, drill 
49/64 in., tap 25/32 in., add iron 
S cement, roll, flare; No. 4, drill 49/64 
. in., countersink, roll, weld, flare; No. 
j IS 5, drill 49/64 in., countersink, roli, 
= flare, weld; No. 6, drill 49/64 in., 
é IN counterbore, roll, weld, flare; No. 7, 
+ drill 49/64 in., end mill, roll, fuse. 
7. No.I8 stee/ Sin. std. pipe’ A 
ng la and 2a, 
Section A-A 
Table Il—Summary of Fluid Tightness Tests* sive rolling pressure. Also, it becomes evident that the 
(Throughout the tests leaks occurred as shown below) eye is a poor gage with which to measure such a slight 
— Total Total Droplet Efficiency, deformation. 
7 That a tube rolled or expanded into a reamed hole 
makes a satisfactory joint against fluid pressure in a 
‘ 10 3 1 70:0 heat exchanger seems evident from the foregoing tests. 
6 10 } : us Such leakage of one fluid as may occur is so slight that 
. 3 ' 62.5 it would not cause harmful contamination of the other 


*Of 62 joints, 22 or 35.5 per cent, leaked to some extent. 


of the wall is within the elastic limit it will, when re- 
lieved from the pressure of the roll, tend to return to 
its former diameter and in so doing will grip the tube 
with much force because the wall of the tube does not 
return to its former diameter. Now, if the work of 
rolling has been properly done, a tight joint will result. 
But if the rolling pressure is excessive (a common fault 
attending inexperience), the elasticity of the metal is 
destroyed and tightness is obtained with difficulty. When 
it is realized that a stretch in steel of 0.001 in. per inch 
ot length approximates the yield point, one will have a 
conception of the damage that might result from exces- 
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except in cases that demand extreme purity of product. 
Auxiliary welding is not necessarily an improvement, 
because heating the metal during welding, with the sub- 
sequent shrinkage, may so disturb the joint that leakage 
will occur unless the weld itself is tight. Where weld- 
ing is resorted to, the hole should be merely drilled, the 
tube rolled into the hole, and the weld depended on for 
tightness. 

The ten No. 6 joints were all perfectly tight during 
the tests. The form of the counterbore, permitting good 
penetration of the weld metal, would seem to be a 
favorable factor. In shrinking, the weld metal draws 
the tube tightly against the wall of the hole, supplement- 
ing the forces making for tightness. 
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Devising Plant and Process for 


Simplified 
Rayon 


Manufacture 


Years of research are embodied in the 
finally perfected Furness process for 
cuprammonium rayon production, but 
they were fruitful years, for the new 
plant at Gloucester City has already set 
enviable records for low investment and 
manufacturing costs, for ease of control 
and simplicity in operation 


By THEODORE R. OLIVE 


Assistant Editor, Chem. & Met. 


the last 14 years, full-scale plant operation of the 

new cuprammonium rayon process employed by 
the Furness Corp., at Gloucester City, N. J., was attained 
during the past month. This development, which 
has been carried through under the inventor of the 
process, W. H. Furness, president of the corporation, 
diverges so widely from conventional rayon practice that 
all statements of its economics must err on the side of 
conservatism if they are to be credible. Suffice it to say 
at this point that the process is of extreme simplicity, 
that it produces a high-grade product over a wide range 
of yarn size, and that its operating and investment costs 
are considerably less than those encountered in any other 
process now in use. 

Before going in detail into the Furness process, it will 
be advisable to review briefly the four conventional 
methods of rayon manufacture. The first of these, 
which is responsible for some 80 per cent of the United 
States production, is the viscose process, which, like the 
cuprammonium and nitrocellulose processes, yields a 
regenerated cellulose yarn, as distinguished from the 
ester yarn of the acetate process. In every case, it is 
first necessary to put the cellulose—which may be wood 
pulp, cotton linters or a mixture of the two—into solu- 
tion. This solution is then extruded as a group of fine 
filaments which are individually coagulated, put through 


\ FTER an experimental period extending back over 
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Looking Down on the Ex- 
trusion End of the Fur- 
ness Spinning Machine 


various chemical and mechanical steps, finally emerging 
as a slightly twisted yarn which is shipped, usually 
undyed, in the form of skeins, cones or cops, or wound 
on shipping bobbins. 

The viscose process employs the xanthation reaction, 
in which cellulose is steeped in caustic soda solution, 
then shredded, aged, treated with carbon bisulphide, and 
dissolved in dilute caustic to form viscose, which is then 
further aged or “ripened,” filtered, deaerated and “spun” 
into a solution of sulphuric acid, sodium sulphate, and 
other ingredients such as glucose or zinc salts. The spun 
yarn is then washed, after which its further treatment 
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will hinge largely on whether bobbin or pot spinning is 
used. In any event, this will involve, in addition to 
washing and desulphurizing, a considerable number of 
steps, including drying, twisting and spooling (if bobbin 
spun), bleaching (frequently), and reeling, winding or 
coning. Some sort of inspection will be the final step. 
The nitrocellulose process, which is the oldest one, 
involves the nitration of purified cellulose, which is then 
washed, bleached, dehydrated and dried, after which it is 
dissolved in alcohol and ether, filtered and spun. The 
yarn is spooled and twisted (if bobbin spun), reeled, 
denitrated, washed, dried and inspected. The solvents 
are recovered as they are in the acetate process, which 
bears some similarity to the nitro process. In the latter 
case, purified cellulose is esterified with acetic acid and 
anhydride in the presence of a catalyst. The acetate is 
precipitated by dilution with water, after which it is 
washed, hydro-extracted, dried, dis- 
persed in a solvent (usually acetone or 


When the cellulose is dissolved, is is filtered, deaerated 
and spun, generally into a caustic soda coagulating bath. 
After spinning the thread, it usually is wound into hanks 
and then washed with dilute acid for removing copper, 
then with water, and finally dried. Bobbin-spun yarn 
must then be spooled and twisted, after which it is 
skeined, coned or put into other suitable packages for 
inspection and shipment. Pot-spun yarn eliminates the 
spooling and twisting operations. 


Furness Process Much Simplified 


Fundamental principles of the chemical portions of 
the Furness process are disclosed in U. S. Patent 1,770,- 
750, July 15, 1930, which covers also the textile phases. 
In these chemical aspects, the process differs materially 
from earlier methods, owing to certain refinements which 
yield a solution that is stable for months at a time with- 


in acetone mixture, filtered, deae- 
rated and spun, usually into warm air. 
Bobbin-spun acetate must then be 
twisted, after which the product is 
ready to put into skeins or other pack- 
ages for inspection and shipment. 

In the conventional cuprammonium 
process, the cellulose solution is pro- 
duced in various ways, all of which, 
however, involve the use of Schweit- 
zer’s reagent (probably Cu(OH)>. 


Coaqulating 
2 NH3), produced either prior to or one, 


Coagulated yarn 
72 ya. per min.. 


Caustic return 
‘-- Caustic supply 
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Left: Furness 
Machine From 
the Spinning 
Side, Showing 
Metering Pumps, 
Coagulat- 
ing Baths and 
the Decoppering, 
Washing and 
Drying Cylinders 


coincident with the solution of the cellulose. Metallic 
copper may be treated with ammonium hydroxide in the 
presence of air, or copper hydroxide or carbonate may be 
precipitated from the sulphate and the basic salt sus- 
pended in aqua ammonia. In these processes it has gen- 
erally been necessary to maintain a low temperature by 
refrigeration both during the production of the reagent 
and during the solution of the cellulose. The resulting 
Solution has always tended to be more or less unstable, 
and partially to offset this disadvantage it has been 
hecessary to add various organic hydroxy compounds 
and to maintain the solution at a low temperature. 
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Above: Diagrammatically Presented, These Are the Parts 
Most Concerned in Transforming Spinning Solution to 
Finished Yarn, Ready for Shipment 


out the addition of preservatives and without any refrig- 
eration whatsoever, either in manufacture or in storage. 
The spinning and subsequent operations are radically 
different in that they are accomplished in a single, 
continuous machine which requires a minimum of labor 
and avoids the degradation of the product so frequently 
encountered in discontinuous rayon processing. Both 
chemical and textile operations are practically foolproof, 
and the need for other than simple routine attendance is 
exceptional. The process does not even require air 
conditioning in the spinning room nor fume hoods for 
the removal of ammonia and moisture. 

Raw materials consist of purified cotton linters of 98 
per cent alpha cellulose content, copper sulphate, caustic 
soda, sulphuric acid, ammonia, either aqua or anhydrous, 
depending on market conditions, and water. The latter 
is pumped from the Delaware River and, after a pre- 
liminary adjustment of the pH, is treated with alum, 
settled, passed through sand filters and then softened by 
treatment with zeolites. As it is desirable to keep the 
iron content low, the softening equipment and storage 
tanks are of wood and the purified water lines of brass 
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or copper. Water requirements for the process are 
exceptionally small, only about 40-45 gal. per pound of 
product. 

Ammonia is received in tank cars and stored in two 
30,000-gal. tanks for use at a concentration of 26 deg. 
Bé. When anhydrous NHsz is purchased, it is released 
into water in one of the storage tanks where cooling coils 
remove the heat of solution. Caustic soda is purchased 
as 50 per cent liquid. The first step in the preparation 
of the Schweitzer’s reagent is the solution of copper 
sulphate in water in an agitated wooden vat. The solu- 
tion is settled, decanted and pumped to a tank, where 
NaOH is added to precipitate the Cu(OH)s2, which is 
then filtered fairly dry and suspended in aqua ammonia. 
The conditions under which these steps are carried out 
(covered in U. S. Patent 1,800,828, April 14, 1931) 
insure an especially pure, stable, iron-free copper- 
ammonia reagent that is said to be responsible for the 
exceptional stability of the spinning solution. 

From the tank in which the Cu(OQH)se suspension is 
made, the reagent is piped to a measuring tank placed 
above two Werner & Pfleiderer double-arm mixers, pro- 
vided with vacuum-tight cylindrical upper sections and 
fume hoods. A mixer is charged with 350 Ib. of linters, 
after which the reagent is run in so that for each pound 
of linters the mixer contains 0.5 Ib. of Cu(OQH)>2 and 1 
lb. of 26 deg. Bé ammonia. Mixing requires something 
less than an hour, at the end of which the excess ammo- 
hia is withdrawn by a vacuum pump and recovered. 
When a viscuous, homogeneous solution has been pro- 
duced, the charge is dropped to one of two large turbo- 
mixers where the solution is diluted with water so as to 
contain about 4 per cent cellulose. Then after five filtra- 
tions, first through steel pressure-leaf filters equipped 
with cotton cloths, and then through cast-iron filter 
presses using cotton flannel for the filtering medium, the 
solution is pumped to steel storage tanks, where it is held 
ready for spinning. Because no ageing is required in 
preparing the spinning solution, it can be accomplished 
completely in as little as five hours. 


Spinning and Textile Operations Continuous 


Spinning requires dilute caustic soda (50 grams per 
liter) for the coagulating bath, and dilute sulphuric acid 
and water for neutralization and washing. The acid 
solution is produced by automatic measuring equipment 
consisting of two bucket elevators, one for strong acid 
and one for water. These are geared together and driven 
by a motor which is controlled by a float valve in the 
dilute acid storage tank. As supplied to the spinning 
machines, the acid contains 15 grams of H2SQO, per liter. 

Spinning and the other textile steps of the Furness 
process are operations of remarkable simplicity, efficiency 
and ingenuity, requiring only about three minutes from 
the time the solution enters the spinneret until the 
finished, twisted yarn begins to wind on the spools on 
which most of it is shipped. Part of the production is 
rewound from the spools onto cones, a separate operation 
that is performed when the rayon is to be used for 
knitting. 

The plant at present consists of 12 double machines, 
each of which employs a single 24-hp. motor to operate 
the 68 spinning positions. The entire machine, which 
combines the spinning, coagulating, decoppering, wash- 
ing, drying, twisting and spooling operations, occupies 
less floor space than a comparable machine for the spin- 
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Furness Cylinder in Various Stages of Assembly; Note 
Canted Disks, Non-Parallel Shafts and Drying Coil 


From Linters to Cupra Rayon in the Furness Process 
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ning operation only in a viscose plant. The output per 
spinneret depends, of course, on the weight of yarn that 
is spun. At present, 408 spinnerets are producing 50 
denier-30 filament yarn, and an equal number, 100 
denier-60 filament yarn. Output per spinneret per day 
is 1.2 lb. of 50-denier or 2.4 Ib. of 100-denier yarn. 
The spools on which the yarn is wound hold about | |b. 
or 90,000 yards, of 50-denier, and in this weight require 
20 hours to fill. Breaks are infrequent, and the “doffers 
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—girls who remove the filled spools and start empty 
ones—generally need to give only a casual inspection to 
the individual spinning positions during the 20-hour in- 
terval (ten hours for 100 denier). 

A spinning machine, as is shown in the illustrations, 
consists of a frame supporting three principal groups of 
parts. The first consists of the equipment for spinning 
and coagulating and includes, for each position, a meter- 
ing pump, flexible connecting tubing, a filter, the spin- 
neret and the coagulating bath cylinder. From the bath, 


Rear of the Furness Machine, Showing Dry End of 
Cylinders as Well as Ring Twisting Equipment 


yarn passes over guides to the decoppering, washing and 
drying sections, all of which are embodied in a single 
rotating, cage-like cylinder of Stainless steel bars on 
which the coagulated yarn winds helically, progressing 
under jets of acid and then water. Inside the cylinder 
for the last few inches at the discharge end are fin-tube 
steam coils which provide the heat for drying the yarn. 
A blower connected to a manifold, running the length of 
the machine, blows air through the steam coils and 
assists in the drying. From the cylinder, the yarn goes 
over a guide to the twisting sections, where a “ring 
twister” puts about 2.8 turns per inch into the yarn and 
winds it on spools. 

Two main shafts, driven by the motor, supply power 
to the entire machine. One shaft drives the spinning 
pumps and washing cylinders; the other, the twister 
spindles. The spinning pumps and cylinders are geared 
together to eliminate the possibility of denier variation 
due to slippage. Drive for these elements is obtained 
through V-belts. A simple loosening device, operated 
by a lever, permits the stopping of any individual pump 
and cylinder. The pumps are of the gear type and are 
said to give constant delivery over long periods of time. 

enier tests are readily made at intervals by weighing 
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a measure sample of the output of each spinning posi- 
tion. In order to change denier, it is necessary only to 
alter the gearing between the pump and cylinder, thus 
changing the pump speed while leaving the cylinder 
speed constant. 

From the pump, the cuprammonium solution is forced 
through a flexible metal line, through a special filter 
placed directly ahead of the spinneret, and then through 
the holes of a nickel spinneret into a caustic bath. A 
separate sheet-iron cylinder is used to contain the bath 
for each position. All bath cylinders are fed contin- 
uously at the bottom from a small constant-level tank 
controlled by a float valve. Overflow is at the top. 
Caustic is brought up to strength after leaving the ma- 
chines and is recycled. At intervals, it is treated for the 
removal of the small quantity of copper which it takes 
up from the yarn during coagulation. 


Wash and Dry Apparatus Ingenious 


After passage over two square-edged guides, which 
remove the surplus caustic and return it to the bath by 
way of a trough, the yarn winds onto the washing 
cylinder, which in reality is the heart of the whole ap- 
paratus. The object here has been to develop a 
mechanism for very compactly exposing a considerable 
length of yarn to chemical treatment, washing and dry- 
ing. Obviously a simple cylinder would not produce the 
desired results. It has, therefore, been necessary to 
work out a special cylindrical mechanism designed to 
keep each loop of yarn, after it is wound on the cylin- 
der, in continuous motion toward the discharge end. 
This mechanism is constructed of 28 Stainless steel bars 
which form a cylindrical cage, 38 in. long and about 
22 in. in circumference. Two disks at either end carry 
the alternate bars and are so mounted eccentrically and 
canted with respect to each other that rotation of the 
cylinder produces a progressive, relative, endwise and 
radial reciprocating motion of the alternate bars. The 
effect of this motion is to carry each loop of yarn for- 
ward toward the discharge end about 4 in. for each 
revolution. Consequently there is no overlapping of 
successive turns of yarn and each loop is free to receive 
the maximum effect of the treatment. To compensate 
for stretching and shrinking tendencies of the yarn at 
various points in the travel, the cylinder bars are bent 
to give an increasing diameter of cage toward the center, 
followed by a decreasing diameter toward the dry end. 

Above the cylinders, running the length of the 
machine, are glass pipes which supply acid and water 
for washing the yarn. Two acid jets and a water jet are 
provided for each cylinder, with floating siphons for 
flow control. The cylinders are inclined upward from 
the feed end at an angle of 13 deg. so that the acid and 
water washes, as they drip onto the yarn, cling to the 
bars and flow downward, counter to the movement of 
the yarn. The reciprocating motion of the bars, which 
thus alternately support the yarn, gives it a “patting” 
action which adds to the effectiveness of the counter- 
current washing, so that even at a thread speed of some 
72 yd. per minute, copper and acid, in turn, are com- 
pletely washed out in a travel corresponding to only 
about 70 per cent of the length of the cylinder. Troughs 
built beneath the cylinders collect the mixture of acid 
and water, which may then be treated for recovery of 
copper. 

Inside the remaining length of cylinder, above the 
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Comparison of Costs and Operating Data of Furness Process With Viscose and Older Cuprammonium Processes 
(Based on a production of 3,450 Ib. of 125-denier rayon per day) 


Cost of Production Production Water Total Power Fuel Cost 
Manufacturing Cost per Total Consumption Spinning Cost per 
Unit, per Pound, tor, Floor § . per Pound, Positions, per Pound, Pound, 
Fiber Dollars Dollars* ‘ounds Sq.Ft. Gal. Number Dollars Dollars 
1,600,000 0.50 20 86,000 220 1,435 0.0375 0.0225 
vat 1,400,000 0.59 18 91,000 450 2,530 0.0312 0.0450 
PERE RE 600,000 0.32 78 17,000 45 1,200 0.01375 0.0135 


*Before depreciation, not including selling expense. 


point of water application, are the steam-heated drying 
coils, which are clearly shown in the illustration which 
details the cylinder mechanism. Each dryer is provided 
with its own steam valve and trap to avoid possible 
short-circuiting. A shield over a portion of the dry end 
directs the stream of drying air from the manifold into 
the coil so that air is heated and passes outward through 
the yarn. Drying is no more critical than the rest of 
the operation and requires only an occasional inspection 
to make sure of sufficient heat supply. 

The twisting operation which follows the drying is 
accomplished by strictly conventional means, using what 
is known in the textile industry as a “ring twister.” 
This device occupies the back of the machine and em- 
ploys spools on which the yarn is wound as they rotate 
at 7,000 r.p.m. on vertical spindles. Surrounding each 
spool is a ring-shaped track carried on a_ vertically 
reciprocating “traverse” bar. The slow up-and-down 
motion of the traverse distributes the yarn uniformly 
over the length of the spool. The twist is imparted by 
threading the yarn through a small wire clip, called a 
“traveler,” which is dragged around the track by the 
rotation of the spool, but lags behind it enough to wind 
the thread as rapidly as it is supplied. The number of 
turns imparted depends on the relation between the 
spool speed and the rate of yarn feed. 


Economic Aspects 


The foregoing has shown in some detail the reasons 
for the economy of the Furness process. It has been 
pointed out that refrigeration, air-conditioning and 
special ventilating equipment are unnecessary, except 
for fume hoods over the mixers. The spinning solution 
can be kept indefinitely, and on this account, spinning 
may be shut down at any time or started up again with 
very little preparation. Temperatures and _ viscosities 
throughout the process are not critical, and require a 
minimum of control. The process is continuous, once 
the solution reaches the spinning machine; and since 
there is little that can go wrong with it, labor is reduced 
to a small figure. Furthermore, the recoveries are 
high, thus decreasing the raw-material cost. About 40 
per cent of the ammonia and 95 per cent of the copper 
are recoverable. The caustic bath may be recycled con- 
tinuously. Water requirements are extremely low, as 
are power and fuel. Maintenance seems to be slight, 
while operating costs, investment and floor space are all 
small. Several of these items are compared with similar 
data for viscose and conventional cuprammonium plants 
of equal capacity in the accompanying tabulation, which 
is taken from figures prepared by an independent chem- 
ical engineer of broad rayon experience. 

Flexibility is another advantage of the process. Rayon 
as fine as 25 denier-30 filament has already been spun 
and there has been nothing to indicate that an even 
smaller product could not be made if it were commer- 
cially worth while to do so. This size, less than 1 denier 
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per filament, is much finer than is possible with the 
viscose process. At the upper extreme, rayon of 150 
denier-180 filament has been spun on the standard 
cylinder. For very heavy deniers it is necessary only 
to increase the cylinder size. The production at present 
is entirely from linters. Where somewhat different 
properties are acceptable, there seems to be no reason 
why pulp should not be substituted for a substantial part 
of the linters. 


Quality Under Close Control 


Quality of Furness rayon is excellent. About 95 per 
cent of the solution spun results in first-quality yarn, while 
the remainder is wasted in starting, in occasional breaks 
and in denier tests. There is no second-quality production. 
Dyeing properties are similar to the older cuprammonium 
yarns, while strength also compares favorably. On 50- 
denier yarn, typical measurements show a wet strength of 
1.12 and a dry strength of 2.93 grams per denier. Wet and 
dry elongation are, respectively, 18.3 and 9.7 per cent 
and can be controlled as desired for various purposes. 
The product is of low luster and good handle, closely 
resembling natural silk in these respects. 

The Furness Corp. has in prospect future expansion 
which will put its production considerably in advance 
of its present capacity of 1,400 Ib. per day, which, in- 
cidentally, is all contracted for at present by a single 
consumer. Furthermore, it is the plan of the organiza- 
tion to license the use of its process and machines to 
other rayon manufacturers and to the textile mills that 
are rayon consumers. To this end, the machines are 
now being built under license by the Edward G. Budd 
Manufacturing Co., of Philadelphia. Because some 
licensees may desire to avoid a chemical installation, it is 
contemplated to supply these mills with spinning solu- 
tion ready to use, shipped in drums or tank cars. In 
such cases, in addition to spinning machines and a 
source of softened water, users will require only a 
comparatively small quantity of equipment for preparing 
the acid and caustic baths and for the crude recovery of 
copper, which can be returned to the solution producer. 

It appears that the process has now gone far enough 
to be proved commercially. It is not unreasonabie to 
wonder whether it may not introduce a new note into 
an industry already struggling with low profit margins. 
Should the corporation’s optimism be well founded, as 
is not unlikely, it will become evident that Mr. Furness 
has discovered a way to curb the drag of high invest- 
ment and to put rayon on a footing with respect to silk 
not unlike that which existed prior to the tumbling silk 
prices of recent years. 

For permission to inspect the plant, for data and 
illustrative material, and for assistance with the manu- 
script, Chem. & Met. expresses grateful appreciation ‘0 
Mr. Furness; to F. C. Nonamaker, of the corporation's 
research department; and to the Edward G. Budd 
Manufacturing Co. 


Chemical & Metallurgical Engineering — V 0.39, No6 


$ 
a) 
4 
‘ 
| 
i 
| 
x 
i 
< 
< 
i 
t 
2 
a 
f 
| 
v 
| Cc 
t 
4 
‘ 
h 
4 


Types, Uses and Testing 


Refractory Cements 


By W. RAYMOND KERR 


Ceramic Engineer 
Armstrong Cork & Insulation Co. 
Beaver Falls, Pa. 


mixtures ordinarily used for bonding and coating 

firebrick walls. At the present time there are a 
large number of brands on the market which are de- 
signed to fit various refractory applications and are 
recommended for use all the way from a dull red heat 
up to temperatures in excess of 3,000 deg. F. 

Refractory cements of the present time are of many 
different compositions. Basically, however, most ce- 
ments are similar in that they contain clay and grog. 
A certain quantity of raw plastic clay or kaolin adds 
plasticity and renders the cement workable. In addi- 
tion to the raw clay, the cement usually contains a 
variable quantity of grog (crushed brick, refractory 
mineral aggregate, ground saggers, etc.). This grog 
component, in most cases, is the refractory substance 
in the cement, and aside from building up the refrac- 
toriness of the body, it is of material benefit because it 
reduces the drying and firing shrinkage. 

The basic formula of clay plus grog may be modified 
in several ways to produce suitable mortars for laying 
and coating certain types of firebrick. By using a highly 
siliceous grog such as ganister, a cement may be made 
adaptable to silica brick. Ground chromite used as grog 
produces a chrome-base cement which is desirable for 
certain conditions in furnaces. Then again, certain 
fluxes such as feldspar, ground glass, mica, and so 
on, may be added to the clay-grog body in order 
to lower the fusing point and cause the cement to form 
a semi-glaze on the surface to which it has been 
applied. 


RR sisters ona CEMENTS may be classed as 


Air-Setting Cements 


All of the combinations mentioned above may be 
further modified by the addition of a cold bonding agent 
which, upon drying, will set or harden so as to act as a 
binder for the mass. Such binders are commonly liquid 
sodium silicate, dry sodium silicate powder, dextrine, 
molasses, or some other substance which sets upon 
drying. These binders may be added to the cement in 
wet form and sold ready mixed, as is the case with many 
cements. The alternative manner of adding the binder 
is to make a dry mixture of the bond and cement; it is 
then only necessary to mix the dry cement with water 
on the job. 

Air-setting cements have been developed on account 
of the need for a strong joint in the brickwork. Certain 
heavy structures require a stronger bond than is pro- 
duced by fireclay alone, and the cold-setting cements 
have filled this need. In the case of organic binders, 
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such as dextrine, the original strength obtained when 
the cement sets is lost when the cement is fired, and 
the bond must then be developed by the action of heat. 
The inorganic binders, of which sodium silicate is by 
far the most common, do not lose their strength to such 
a great extent upon moderate heating, but aid in the 
development of the bond as the cement is heated during 
firing of the brickwork. 

The grade of sodium silicate used in refractory ce- 
ments is quite important. While most of the liquid 
grades produce a firm cold bond, the behaviors of the 
various grades under heat are quite different. A grade 
having a ratio of soda to silica of 1: 2.4 has been found 
to be satisfactory. If a grade which contains more silica 
is used, the strength decreases more rapidly with a rise 
in temperature, while if a more alkaline silicate is used, 
the fusion point of the cement is lowered by too great 
an amount and the air-setting properties of the mate- 
rial are retarded. 


High-Temperature Bonds 


Refractory cements which depend on the action of 
heat for the development of a bond are used where a 
cold-set bond is not necessary. Such cements are useful 
in providing a cushioned joint which allows some ex- 
pansion and contraction where the bond is not set up 
hard by the action of heat. This class of cement usually 
includes the more refractory types, which are recom- 
mended for extremely high temperatures (above 3,000 
deg. F.), since the absence of fluxing agents prevents 
lowering the melting point and permits the cement to 
be used at high temperature. 

Many compositions are offered by the manufacturers 
to fill the needs for different types of cements. For 
silica brick, a cement usually is recommended which has 
a silica base. Chrome-base cements are useful where a 
chemically neutral condition is desirable. The clay-grog 
mixtures are used quite commonly in laying up fire- 
brick, in almost all types of furnaces where moderately 
severe conditions are encountered. During the past few 
years there have appeared on the market a number of 
so-called super-refractory cements which contain more 
refractory substances as a base. Some of these are 
chromite, calcined diaspore, mullite grain, silicon carbide, 
alumina and sillimanite. 

Grain size of the grog particles in the cement affects 
the workability of the cement. The finer the grind, the 
better is the workability, although the shrinkage is some- 
what increased by excessive reduction of the fines. In 
three satisfactory ready-mixed cements recently ex- 
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amined, all the grog passed a 28-mesh (0.0232-in.) sieve 
and approximately 50 per cent of it passed a 200-mesh 
sieve (0.0029 in.). This shows the extent to which the 
fineness of grog can be extended and still give a satis- 
factory product. Most cements will pass a 20-mesh 
sieve. 


Use of Cements 


The most successful applications to which any given 
cement can be put are best determined by its character- 
istics. Some of the more common uses are as a bond 
in setting brick; in wash-coating or spraying a pro- 
tective facing over finished walls; and as a patching 
mixture for eroded or spalled brickwork. Air-setting 
cements are commonly used to repair broken saggers 
or special refractory shapes such as kiln-car tops. 
Shapes can frequently be repaired a number of times, 
greatly prolonging the life of the equipment and de- 
creasing the maintenance cost markedly. 

In setting firebrick, the usual methods employ either 
a buttered joint tapped in place with a hammer, or a 
dipped joint which is rubbed in place. The dipped joint 
usually is preferred because, as pointed out by Harvey 
(F. A. Harvey, Fuels and Furnaces, Vol. 7, p. 1401), the 
dipped surface makes better contact with the cement 
than does a surface on which a coating of cement has 
been troweled. This method is well adapted for laying 
up brickwork with very thin joints. It is more rapid 
than other methods and hence a saving in labor is 
effected. Dipped joints should be laid by dipping the 
brick into a batter of the cement which has been thinned 
with water to a cream or soup consistency, and then 
rubbing or tapping the brick into place. 

Protective coatings of refractory cement are of value 
on new brickwork. The coating can be applied either by 
brush or spray. In any case it is best to apply it with 
cement which has been thinned to a creamy consistency. 
For a brush coating the brickwork should be blown free 
of dust, after which the cement is brushed on with a 
stiff brush or a broom, working it into the pores. An 
equally effective coating can be applied by spraying with 
a cement gun. This latter method is rapid, and even 
coatings can be applied. A home-made gun is suitable 
for most cements, but special pieces of apparatus are 
available for more rapid handling of the mixture. 
Protective facings are of value where there is a tendency 
to clinkering, provided the cement is refractory enough. 
A properly applied facing offers some protection against 
erosion by high-velocity gases and tends to retard dis- 
integration of the refractory by action of furnace gases ; 
it also tends to render the brickwork gas-tight. Whenever 
coatings are applied, they should be as thin as is con- 
sistent with the protection offered, since thick coatings 
frequently have a tendency to chip and peel away from 
the wall. 

Patching mixtures which are used for repairing 
eroded or spalled brickwork belong more properly to 
plastic refractories or ramming mixtures rather than to 
cements, and will not be discussed here. 


Desirable Properties of Cements 


When refractory cements are to be selected for any 
of the applications listed, there are several general 
specifications which should be regarded in making a 
choice : 

1. The cement should be of such a chemical nature 
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that it will not react with the refractory at elevated tem- 
peratures. It should be inert chemically to the action of 
furnace gases and be resistant to slag attack. 

2. Drying and firing shrinkage should be low. Ex- 
cessive firing shrinkage causes the cement to peel from 
the wall. ° 

3. Cement should have a refractoriness at least equal 
to the brick with which it is used. 

4. The coefficient of expansion of the dried cement 
should be low or, rather, it should be practically the 
same as that of the wall to which it is to be applied. 
Differential expansion causes cracking and peeling with 
ultimate failure. 

5. Cement should be workable, so the labor costs 
may be kept as low as possible. 

6. If an air-setting cement is used, it should set firm 
within a few hours. If the cement has a tendency to 
creep and set slowly, the brickwork may settle when 
additions are built upon it. 


Testing of Cements 


Some of the more important of the desirable prop- 
erties of a cement are refractoriness, freedom from 
cracking, low shrinkage, and service under load at 
definite temperatures. 

The refractoriness is easily found by the standard 
method for determination of p.c.e. (pyrometric cone 
equivalent). Wet cements should first be calcined. 

Cracking and shrinkage can be observed by brushing 
or troweling layers of cement of various thicknesses 
on brick, and after allowing them to dry, heating to a 
definite temperature. Another method long favored by 
one company that tests cements frequently is to trowel 
or slick a wedge-shaped coating of cement on the face 
of a brick. The wedge usually tapers from zero at one 
end of the brick to about 4} in. at the other. Upon 
drying and firing the sample, it is possible to gain an 
idea of the approximate thickness which can be applied 
safely in practice before cracking or excessive shrinkage 
appears. 

The behavior of the cement with a certain grade of 
refractory, under definite conditions of loading and tem- 
perature, is easily determined by constructing a suitable 
pier of half brick bonded with the cement to be tested 
(see Howe, “The Necessity for Care in the Preparation 
and Use of Fireclay Mortar,” Refract. Mfg. Assn., 
1920). These piers are conveniently made in sandwich 
form, bonding either three or four half brick with ce- 
ment, using joints approximately 4 in. thick. The pier, 
when dry, is set in a suitable testing furnace and loaded 
to a predetermined figure. The temperature is then 
raised to simulate a service condition and after an in- 
terval of time the pier is allowed to cool and is ex- 
amined. This test reveals any tendency for the cement 
to react with the refractory under pressure and also 
the resistance of the cement to load at the temperature 
used. 

Testing of refractory cements is an item not to be 
overlooked. Unfortunately, all cements do not behave 
alike, and it is sometimes found that one product will 
give good service where another has failed. The writer 
has in mind three test wash-coatings recently applied to 
a test furnace. The most expensive coating cracked 
and peeled badly after three heats. The second coating 
was fair, while the third coating lasted through a dvzen 
heats until the furnace was torn down, without any more 
serious failure than a few surface cracks. 


Chemical & Metallurgical Engineering — V ol.39, \'0.6 


| 

| 
¢ 

tin 
po 

Nz 

on 

ma 

= the 

21' 

col 

7 tior 
tar 
the 
| ing 
& inv 
oils 
ai 
: | Tea 
| tive 
tior 

| 

tem 

| the 
oll Inst 
mac 
; ma 
| Test 
re 
mer 
i | tarr 
Jun, 


m- 
ble 
ed 
on 
ich 
ce- 
ier, 
led 
nen 
in- 
ex- 
ent 
also 
ure 


, be 
will 
riter 
tl to 
cked 
iting 
zen 
nore 


No.6 


Coal-Tar Distillation Hot Gas 


At the Coke-Oven Plant 


“The trend of coal-tar distillation in the United States seems to be toward distillation by 


the tar producer at the point of production. 


It is relatively uneconomical to transport 


tar by rail, and since the tar-producing units, as a whole, are as advantageously located 
for the marketing of creosote oil as are the distilling units, the tendency appears to be to 
distill the tar where produced. Since 1927 there have been in the United States at least 
nine distilling installations made at tar producers’ plants. During the period of the 
investigation, producer-distillers increased their production about 59 per cent, and pur- 
chaser-distillers’ production decreased about 13 per cent.” 


, \HE quotation above, from a report by the U. S. 
Tariff Commission (March, 1932), expresses ac- 
curately the tendency in tar distillation in this 

country; and quite probably the movement will con- 

tinue until the producers handle a considerably larger 
portion of the tar processed than they do at present. 

Naturally, the processing and apparatus have undergone 

considerable development in the meantime, a change 

made evident by comparison of the excellent paper of 

Weiss (J. Soc. Chem. Ind., 51, 219, 1932) with some of 

the earliest patents. 

The work of Walther Feld (G. P. 218,991, 1904, and 
219,771, 1906), in distilling tar by means of hot, foul 
coke-oven gas emphasized the necessity for simpler 
equipment, greater capacity and, above all, the produc- 
tion of pitch and oil, rather than pitch and a series of 
tars and tarry oils of decreasing viscosity. Accordingly 
the electrical precipitator, extensively employed in clean- 
ing coke-oven gas at low temperatures, was apparently 
investigated with the idea of producing pitch and clean 


oils directly from the foul gas without going through 
the tar stage. 


Early Precipitator Practice 


The various limitations of such a process, particularly 

with respect to modern collector main operation, may be 
readily realized, since to produce any except the rela- 
tively very soft pitches would require the virtual elimina- 
tion of liquor from the flushing system. Nevertheless, 
pitches may be produced directly from the foul gas, the 
temperature of which determines the melting point of 
the pitch (U.S. P. 1,825,809 and 1,826,428, 1931). 
_ In one of the arrangements used, the apparatus was 
insulated and the temperature of the gas leaving the 
machine regulated by manipulating the liquor sprays in 
the end of the collector main, the sprays serving the 
first few ovens being reduced or turned off, with a 
restricted liquor flush into the end of the main (B. P. 
289,378, 1927 ). Provision was made for the measure- 
ment of gas, oil and pitch, the latter being collected in 
tarred containers which were weighed on cooling. 
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By G. E. McCLOSKEY 


Chemical Engineer, 
South Orange, N. J. 


Satisfactory cleaning may be accomplished if the 
time of treatment is of the order of one second, while 
if tarry oils equivalent to coal-tar solutions are desired 
it is necessary only to reduce correspondingly the time 
of treatment to, say, one-half second or less, thereby 
allowing increasing quantities of tar fog to pass over to 
the condenser. 

The most striking feature which this work disclosed 
was the progressive change in the character of the tar 
with increasing age of the oven as evidenced by the 
physical and chemical properties of the pitch and oil 
recovered. For instance, commercial pitches of identical 
melting points may have benzol insolubles ranging from 
8 to 27 per cent, which, when plotted against the age 
of the oven, give a smooth curve. The temperature of 
the gas leaving the precipitator is an accurate indicator 
of the melting point of the pitch being produced, and 
after a few points were located it was an easy matter 
to adjust the melting point at will. With gas leaving 
the machine at a temperature of 115 deg. C., the usual 
penetration road tars having a float of 150-180 in. at 
50 deg. C. are produced. 


Modified Uptake Still 


The first arrangement showing the use of hot, foul 
coke-oven gas as the distilling medium is a modified 
uptake (Fig. 1) which permitted the spraying of tar 
into the hot gases before they entered the collector main 


* (B. P. 282,367, 1926). The uptake still is simply in- 


serted in place of the standard uptake, the valve leading 
to the collector main being closed while tar is sprayed 
into the gas stream through nozzle a. The pitch is 
withdrawn continuously from the bottom through line b, 
and the oil-enriched gas may be led to a condenser (not 
shown), whence the cooled gas may be introduced into 
the plant system at any desired point. When pushing 
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Fig. 1—Early Modified Uptake Still for Using Hot, 
Foul Coke-Oven Gas 


time arrives, the tar feed is cut off, and the lid opened 
to the atmosphere in the usual way for burning out. The 
oven is charged on the collector main in the usual way, 
after which the distillation operation is again resumed. 
Melting point of the pitch is determined by regulating 
the tar feed and also by recirculating the once-run pitch. 

This method has the decided advantage over that 
discussed previously in that it in no way interferes with 
the established plant practice of flushing the collector 
main. The recirculation necessary to produce high- 
melting-point pitch is obviously an objectionable feature 
of the uptake still, but it no doubt served its purpose 
well in suggesting the next development, in that provi- 
sion was made for repeatedly contacting the pitch and 
hot gas without removing the pitch from the apparatus. 


Spray-Roll Tar Atomization 


The distillation main, employing spray-roll atomiza- 
tion of tar, embodies the essential feature of the present 
direct recovery process. It incorporates the repeated 
contacting of pitch and gas by means of a revolving roll 
dipping into the pitch for a depth of about 1 in. A 
peripheral speed of approximately 3,000 ft. per minute 
is satisfactory, and is conveniently obtained by means 
of a 12-in. diameter roll, (5 ft. long) direct-connected 
to a 1,150-r.p.m. motor. The power consumption is 
approximately 22 amp. (3 phase, 220 volt). Practically 
all subsequent designs continue to employ the spray roll, 
although the rest of the apparatus has undergone con- 
siderable change from initial practice. A single-oven 
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pilot plant, to which a second oven was later added, 
is shown in Fig. 2 (B. P. 315,368, 1927). 

The high tar content of the condensates obtained by 
Feld beyond his pitch scrubber largely influenced the 
employment of the precipitator at this point, which tar 
content precluded their classification as oils. As was 
to be learned later, this precaution was not justified, 
due largely to the inherent differences in the two sys- 
tems. After preliminary runs on soft pitches, hard 
pitches were produced with the oil-enriched gas leaving 
the precipitator at approximately 300 deg. C. The oils 
were perfectly normal for the melting point of the pitch 
except for high coke residue, a feature which will be 
further discussed later. 


Development of Present System 


The operation of the two-oven unit was sufficiently 
promising so that a six-oven unit was built, the distilla- 
tion main being about 20 ft. long and served by three 
spray rolls. Operation of the unit with the current 
turned off the precipitator showed no appreciable dii- 
ference in the creosote oil recovered and the precipitator 
was accordingly abandoned as a desired simplification 
of the plant (B. P. 347,240, 1928). 

After several months’ operation with the current 
turned off the precipitator, a packed saturating tower 
(T, Fig. 3) was installed at the pitch outlet end of the 
distillation main and the tar feed distributed over the 
packing, whence the partially distilled tar is picked up 
by a collector plate at the bottom of the tower and 
delivered to the other end of the distilling main. 

The capacity of the apparatus was considerably in- 
creased, of course, the temperature of the gas leaving 
the saturating tower being lowered about 25 deg. C. 
when producing the same melting-point pitch. Further 
simplification was obtained by reducing the length of the 
distillation main and installing an insulated header to 
deliver the hot, foul gas to this apparatus. 

The complete plant after the installation of the 
saturating tower, hot gas header, and heat interchanger 
is shown in Fig. 3 (B. P. 349,088, 1928, and 346,753, 
1929). The capacity of such a plant varies widelv 
with coking speed and the temperature of the tar fed 
to the apparatus, but the usual figure is 120-160 gal. of 
tar per ton of coal carbonized when producing hard 
pitch with an oil yield of 73-76 per cent.. The following 
distillation capacities per thousand feet of foul gas 
(measured at standard conditions), with varying tem- 
peratures of tar feed, are typical. The water content 
of the tar is assumed to be 2.0, oil yield approximately 
75 per cent: 


Temp. of Tar Feed 


deg. C. Capacity 
70 7.0 Gal per M.Ft. Foul Gas 
100 7.5 Gal. per M.Ft. Foul Gas 
150 9.4 Gal. per M.Ft. Foul Gas 
200 11.7 Gal. per M.Ft. Foul Gas 


The oil yields are based on net dry tar, which includes, 
of course, the tar produced by the ovens being utilized. 

Tar is fed continuously through line m to the heat 
interchanger e, through line to the saturating tower 7, 
and is then delivered through line o to the distilling 
main. The pitch is withdrawn continuously through the 
adjustable overflow f, and is either granulated in * 
stream of water or delivered to a steel belt where " 
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Approximate Heat Balance, Present Practice, 
Calculated on 74.5 Per Cent Oil Yield 


l. Calculations, Condensed. 


(a) Heat Lost by Gas; | Ton Coal Charged: 


Sensible Heat in Gas............. 102,900 C.h.u. 
Sensible Heat in Water Vapor... .. 24,800 C.h.u. 
Sensible Heat in Light Oil and 

Creosote Vapor from Oven Tar... 16,500 C.h.u. 
Sensible Heat in Pitch Vapor...... 3.000 C.h.u. 
Heat of Condensation of Pitch... .. 1,200 C.h.u. 

(b) Heat Absorbed by Tar; Basis | Gal. of Tar: 

Sensible Heat to Tar............. 887 C.h.u. 
90 C.h.u. 
535 
Sensible Heat to Pitch from Gas 

Outlet Temperature to Pitch Out- 

let Temperature............... 126 C.h.u. 

Recovered in Heat Interchanger. ... 568 


Net Heat Required per Gal. Tar.. 1,070 C.h.u. 


Input, Output, 


2. Heat Balance C.h.u. C.h.u. 
Heat Available per Ton Coal Charged.... 148,400 ...... 
Heat Absorbed by 129 Gal. of Tar Feed... ...... 138,000 
Heat Lost and Unaccounted for......... ...... 10,400 


148,400 148,400 
3. Total Capacity 


forms a film about + in. thick. Cooling is by radiation 
and also by water sprays under the belt. Final cooling 
of the oil-enriched gas may be by means of either direct 
or indirect condensers. 

The apparatus lends itself readily to the production 
of cut-back pitches, using as the base pitch of the desired 
melting point from the distillation main, and as a flux 
either tar, partially distilled tar from the saturating 
tower, or heavy oil. 

A high coke residue in these oils has been referred 
to by Weiss. It is interesting to note that when the 
coke residue test is made on the oil itself (as in the 
previous A.S.T.M. specifications) a value approximately 
25 per cent lower is obtained than when the test is made 
under present specifications on the residue from the 
retort distillation. This feature and others which might 
be mentioned would indicate that perhaps a considerable 
portion of the coke residue is formed by decomposition 
during the retort distillation and is not an inherent 
feature of the oil in the usual interpretation. 

There seems to be a reasonably well defined tendency 
to specify lower residues in creosote oils than formerly, 
with 20 per cent residue the usual low limit. While the 
oil analysis shown before represents an oil with slightly 
more than 50 per cent residue, it is not difficult to 
produce with direct recovery plants, as a regular plant 
operation, an oil with less than 20 per cent residue and 
with coke residue of less than 2.0 per 


Tar Feed, per Ton Coal Charged.... 129 Gal. . 
Tar from Ovens Utilized, per Ton.... 9 Gal. cent. A re rire gr vgs of ——- 
ial from that shown in Fig. 3 is, of 
138 Gallons per Ton course, necessary. 
Fig. 2—Early Spray-Roll Tar Atomi- Fig. 3—Assembly and Details of $ 
zation Plant (Described on Opposite Modern Plant for Tar Distillation G 
Page) With Coke-Oven Gases 4. 
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The First Floor of the 
Main Building and 
Shorter Wing Are 
Given Over to the Of- 
fices, Lecture Koom and 
Library. The Second 
Floor Houses the 
.§ Student and Research 
Laboratories 


Affiliated with Lawrence College, 
Appleton, Wis. Its threefold program 
is to train post-graduate students from by 


schools from coast to coast in pulp and net 
paper making; to develop a complete -— 
library pertaining to the industry, and to | 


Wood May Be Cooked 
in a 350-Lb. Welded 
Digester Lined With 
ise Carbon Brick, and the 
» Pulp Blown Through 
a Allegheny Metal Valves 
and Pipes Into Heavy 
Tike. | Cypress Blow-Pits 
~ A Complete Modern 


Pulping Equipment Is 
to Be Found in the Di- 
tie gester Room. From the 
Blow-Pits the Pulp Is 
Pumped to the Stock 
ioe Chest, Thence to the 
24-In. Wet Machine 
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PAPER CHEMISTRY 


to conduct both scientific and coopera- 
tive research. While scientific research 
by the institute staff is a major activity, 
nothing can stop the extensive advance- 
ment into cooperative research, destined 


to become an extremely important field. 


Rags Are Cooked in a 
150-Lb. Rotary Boiler, 
Then Washed and 
Bleached in the Usual 
Manner 


Pulp May Be Refined 
Either in the Rod Mill, 
Which Has a Capacity 
of 75 to 100 Lb. of Pulp 
When Operating Con- 
tinuously, or in Three 
Beaters, These Having 
Capacities of From 5 to 
25 Lb. and All 
Equipped With Washers 


The Digester Room Is 
Equipped With a 100- 


Lb. Allegheny 


The 
Has 


Research Worker 
at His Disposal 
Modern Semi-Commer- 
cial Pulping Equipment 


Metal 


Tumbling Digester 
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Chemical Executives 


Concentrate on 


ECONOMIC 


PROBLEMS 


EDITORIAL STAFF REPORT 


The Message of the Banker 
T. RAYMOND PIERCE, vice-president of the First 
National-Old Colony Corp. and financial adviser to 


many chemical industries, contributed this five-pointed 
message to the Manufacturing Chemists’ Association: 


1. No cessation of research. 


of chemical industry ! 


2. Reduce controllable costs. 


costs are coming! 


3. Preserve morale. 
product ! 


It is the life blood 


Uncontrollable 


It’s 90 per cent of your 


4. Utilize surplus to retire capital obligations, 


obtainable now at unprecedented discounts. 


Buy 


back by the bale what you sold by the piece! 


5. Reappraise fixed assets carried at the inflated 
cost of the post-war period. Get going on “going 


values”! 


QUARELY facing the major 
economic and political issues that 
now threaten chemical industry, its 
executives would present a united front 
to bring about improvement and recon- 
struction. The group of leaders that 
met at Absecon, N. J., June 2 and 3 
for the sixtieth annual meeting of the 
Manufacturing Chemists’ Association 
showed a new spirit of courage and 
enterprise in dealing with the industry’s 
responsibilities to the public, as pre- 
sented by such legislative problems as 
the tariff, local, state and national 
taxation, currency, government expen- 
ditures and the public debt. Nor did 
they neglect the more intimate relations 
ot chemical industry to the banker, to 
its stockholders and to its customers. 
There was abundant evidence that these 
executives recognized the gravity of the 
present situation in which business finds 
itself today, and all hands are turned 
toward finding the most constructive 
solution to the problems of the industry. 
Two facts stood out in boldest relief: 
First, that the paralyzing fear of un- 
certainty which has extended from the 
lowest clerk to the highest executive 
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must be replaced by courageous plan- 
ning and action; second, that the in- 
dustry must work to consolidate and 
make more effective all individual and 
association activities in dealing with the 
public. 

As President Lammot duPont de- 
clared in his introductory statement, the 
responsibility for recovery rests almost 
solely with industrial management. He 
applied that term in its very broadest 
sense to include all of the millions who 
control the smallest as well as the 
largest of our enterprises. We need 
men who will visualize the markets to 
be served, make plans, and assume re- 
sponsibility in case of failure. Projects 
that would have withstood every test 
two or three years ago must be care- 
fully reexamined under present condi- 
tions, and if sound, management must 
have courage to go ahead with them. 

Directing sales policies in the indus- 
try during the coming months calls 
for the coolest kind of judgment 
backed up by real courage, according 


to E. M. Allen, president of the 
Mathieson Alkali Works. The great 
temptation toward “chiseling” and 


val 


similar trade practices must be re- 
sisted. To sell below cost of produc- 
tion is suicidal to the industry in times 
like these. 

Although suffering to a lesser ex- 
tent than any other of the major in- 
dustries, the chemical manufacturers 
cannot afford to overlook any measures 
of economy that will improve the whole 
situation. In the opinion of Mr. Allen, 
whose address was one of the features 
of the meeting, the mounting costs of 
trade associations and institutes offer 
an opportunity for such an economy. 
“T firmly believe,” he said, “that if a 
plan could be adopted by the entire 
chemical industry to give us a large 
parent organization called, say, the 
Chemical Institute, with different divi- 
sions which could carry on the work 
now being done by the present organ- 
izations, a great saving would be made 
and greater benefits could be gotten 
from every dollar chemical industry 
now spends on organization and in- 
stitute work.” He referred to a survey 
which cited sixteen different chemical 
trade associations that now cost the 
industry over $500,000 per year. 


Consolidating Chemical Efforts 


The details of the plan which Mr. 
Allen proposed for the consideration 
of a properly appointed committee are 
shown elsewhere on these pages. He 
recognized clearly that there were 
many things that could be said for or 
against this plan, but he expressed 
the view that any chemical manufac- 
turer who will give serious study to 
its potential economies cannot doubt 
but that the advantages of consolida- 
tion far outweigh the disadvantages. 

Charles Belknap, president of the 
Merrimac Chemical Co. and newly 
elected chairman of the executive com- 
mittee of M.C.A., agreed with the 
proposal of consolidation on the basis 
of: (1) economy, (2) greater effi- 
ciency, (3) better service to the 1n- 
dustry, (4) greater effectiveness in 
presenting the voice of the chemical 
industry as a whole wherever and 
whenever deemed desirable, and (5) 
more closely knitting the industry 
together so that there is better under- 
standing of the problems common (0 
all, thereby eliminating much duplica- 


tion of effort, diversification of 
opinions, and disastrous misunder- 
standings. 


Mr. Belknap referred to the great 
difficulty his executive committee had 
experienced in outlining a program 
for 1933, but he listed the following 
problems which are sure to demam 
much of the time and effort of the 
industry: (1) tariff, (2) pending state 
laws on workmen’s liability compensa 
tion, (3) pending state laws on unem 
ployment insurance, (4) hampering 
and unnecessary regulatory state 4 
federal laws, (5) closer cooperation 
with labor, (6) Congressional activ’ 
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cies unknown and unexpected but cer- 
tain to have effects upon industry. 

Declaring that the next five months 
is likely to be the most critical in the 
whole history of international trade in 
chemicals, Harry L. Derby, president 
otf the Kalbfleisch Corp., made a 
strong plea for continuation of a 
tariff which will at least equalize the 
differences in the costs of production 
in this country and abroad. In the 
administration of only two Presidents 
from Washington to Hoover has there 
been a lapse in this country’s policy of 
protecting its industries. Mr. Derby 
defended the Hawley-Smoot bill against 
the charge that it was a virtual em- 
bargo by citing the fact that 70 per 
cent of our imports still enter duty- 
free. Representative Treadway has 
recently shown that while the average 
rate in the present chemical schedule 
of 31.4 per cent compares with 29.22 
per cent in the 1922 act, if agricultural 
and farm products be excluded, the 
present rates are actually lower than 
they were under the old law. 

Chemical industry in particular owes 
much of its early growth and progress 
to tariff protection inaugurated in the 
last Democratic administration. Mr. 
Derby pointed out that it was Wood- 
row Wilson who “made the vigorous 
statement that never again should 
America permit the chemical industry 
—its important arm of defense—to be 
without proper support and encourage- 
ment in the development that should 
and would take place. The growth of 
the chemical industry since that time 
has been tremendous. In 1913, the 
capital investment was than 
$2,000,000,000, and today it is in excess 
of $5,500,000,000. More than one mil- 
lion men are normally engaged in the 
industry and, operating at a normal rate 


of production, more than four million 
freight cars are needed for the trans- 
portation of its raw materials and 
finished products. That growth would 
have been impossible without tariff pro- 
tection. With the cheap foreign labor 
and with transportation costs from the 
Ruhr to Hoboken lower than from 
Harrisburg, Pa., and Rochester, N. Y., 
to the same destination, this develop- 
ment of our industry could not have 
occurred, 


The Banker’s Message 


Five points stood out prominently in 
the “Message of the Banker to the 
Industrialist,” presented by T. Raymond 
Pierce, vice-president of the First 
National-Old Colony Corp., of Boston. 
These points were as follows: 


(1) Chemical industry is not one that 
needs exhortation to continue its research. 
That lesson was well learned in the last 
depression. 

(2) Controllable costs must be reduced 
for the simple reason that before we are 
through with this trouble there will be 
many uncontrollable costs that must be met. 
Mr. Pierce did not specify which, but pre- 
sumably he had in mind relief measures 
and unforeseen taxes and other levies. 

(3) Since, as Mr. Derby has previously 
pointed out, 90 per cent of all costs are 
due to labor, the matter of morale assumes 
major importance. It behooves every 
chemical manufacturer to sit down and sell 
his own organization on all important sac- 
rifices necessary to carry the load today. 

(4) If a company has a large cash bal- 
ance, not now profitably invested, why not 
use it to reduce its capital obligations—to 
buy back its own stock at present distressed 
values? The old slogan “common stocks 
as a long-time investment” takes on a new 
significance when you buy back by the 
bale what you sold by the piece! 

(5) Book values don’t mean much in 
times like these. Capital assets of them- 
selves earn nothing without able and pro- 
gressive management. Therefore Mr. Pierce 


E. M. Allen’s Plan for Consolidating 
Association Activities 


1. Organize an American Chemical Institute, using the Manu- 
facturing Chemists’ Association as a nucleus. 


2. It should have offices in both Washington and New York. 


3. The parent organization should have a board of directors 
that would give representation to each major branch of the indus- 
try. Its president, executive committee, and a paid secretary and 
treasurer should be elected by the board. 


4. There should be a sufficient number of assistant secretaries 
to handle the details of each division of the institute. Each divi- 
sion should have its managing committee, with a chairman ap- 
pointed by the board, heading the division committee. The board 
of directors of the parent organization should be elected by the 


members of each division. 


_ 5. The dues of each division should be handled by the division 
itself, with a certain percentage, depending upon the amount of 
dues of each division, going toward the upkeep of the parent 


organization. 
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strongly urged that chemical manufactur- 
ers reappraise their fixed assets to a “going 
value,” even though it may mean complete 
and drastic revision of capital structure. 
What should be the public rdéle of 
Mr. Average Citizen in the present 
financial situation? To answer that 
omnipresent question, the association 
conscripted the services of Prof. Thomas 
S. Adams, of the department of political 
economy of Yale University, who has 
long been recognized as an able ad- 
viser in fiscal matters. At the outset, 
however, Dr. Adams admitted that there 
is no simple answer to the delicate and 
complicated financial problems of today. 


We are dealing with new forms and 
new machinery. The present depression 
is not only much more universal than any 
which has ever preceded it but our cur- 
rency and banking mechanism is in reality 
so new that we have no adequate experi- 
ence by which to judge with even approx- 
imate certainty what should be done in 
some of the situations which arise. . . 

We can have no simple or consistent 
financial policy for the next two or three 
years. On the contrary, we must combire 
in our financial policies several distinct and 
apparently conflicting purposes. To make 
my point by exaggeration, I think the fed- 
eral government should, at one and the 
same time, tax like a Turkish Pasha, cut 
unnecessary public expenditure like a miser, 
and lend money like a Croesus in stimulat- 
ing trade and business. This may sound 
like a jumble of contradictions. In reality 
it is not so. It is common in important 
surgical operations to administer both a 
sedative and a stimulant. In the major 
operation to which our ailing financial sys- 
tem must submit, it is essential that the 
patient be given a heart stimulant shortly 
after he has been deadened and stupefied 
by the heavy doses of new taxes which, by 
general consent, he must take. . . . 

It is easy to see in the developing finan- 
cial policy of the present administration a 
steady progression from milder to stronger 
medicines. But what’s next? What if 
we are beaten in the next battle of the 
campaign? About that question we have 
maintained a tacit conspiracy of silence. . 

The chief bugaboo of the future is “going 
off the gold standard.” To avoid that is 
the prime objective of every conservative 
financial leader. But the policy of silence 
with which this subject has become vested 
is most unfortunate. If the gold standard 
is kept merely as a fetish it will not sur- 
vive the present storm.... The essence 
of the pledges and promises upon which 
the gold standard rests should be regarded 
as sacrosanct. But the time may easily 
come when the American people will be 
forced to make a choice between the letter 
and the spirit of their obligations. .. . 
We cannot in honor go off the gold stand- 
ard until we are forced to do so. And 
every practical step should be taken to 
avert even a gold embargo. But when, 
to the expert eye, suspension of gold 
redemption becomes inevitable, we should 
bow to the inevitable in accordance with 
well-laid plans designed to make the step 
as little injurious as possible. We cannot 
avoid discussion of and should not spare 
preparation for such eventualities. 


Election of officers and committee 
reports, including announcement of a 
new “M.C.A. Manual of Standards and 
Recommended Practice,” are discussed 
in the news pages of this issue. 
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Glycerine Technology 


Das Gtycertn. By Ernst Schlenker. 
Wissenschaftliche Verlagsgesellschaft 
m.b.H., Stuttgart, 1932. 320 pages. 
Price, bound, RM. 28. 


Reviewed by Oscar H. Wurster 
HIS MONOGRAPH consists of 


twelve chapters covering the his- 
tory, chemistry, physical properties, pro- 
duction, analysis, uses and specifications 
of glycerine with trade data and numer- 
ous tables useful in the laboratory and 
plant. It is a well-organized and con- 
cise presentation of the subject. 

The author expresses a double pur- 
pose in his foreword. The book is writ- 
ten for the experienced technologist. He 
has therefore omitted obsolete material 
and concentrated on the important and 
practical. In the section on the produc- 
tion of crude and refined glycerine only 
such processes and equipment as are 
economically important and in commer- 
cial use are described in detail. The 
reviewer considers this a meritorious 
plan which could be followed to ad- 
vantage by other authors. 

Too much space is frequently devoted 
to obsolete and proposed processes and 
equipment, without clearly differentiat- 
ing between what has proved itself 
practical and what is either obsolete or 
only experimental. The limitations of 
any one author in this regard are, how- 
ever, illustrated in the book under re- 
view when, even after the expressed in- 
tent of including only essential matter. 
reference is made to a glycerine distilla- 
tion process as widely used in America, 
whereas this process, although once used 
in one plant, has not been used anywhere 
for some years. 

The second expressed purpose of the 
author was to present his material so 
that it would be useful to the investi- 
gator and research chemist. There is a 
sound basis for this desire. Glycerine 
has dropped from a price which made it 
a remunerative product for the manu- 
facturer to a price where only the most 
modern processes and equipment per- 
mit its production. This unfavorable 
price condition can be remedied only by 
expanding present uses and developing 
new uses. This brings the matter into 
the realm of development and research. 

The book contains, of course, essen- 
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tial data which have appeared before. 
Being the most recent work by several 
years, it brings the literature up to 
date with considerable new matter. 
Equipment of both American and 
European design is described. New 
tables, with others assembled in con- 
venient form, are included. A patent 
list has been compiled. A special ef- 
fort was made to give useful cost and 
yield data, admittedly a rather difficult 
task in a work of as general and broad 
a scope as this. 

Dr. Schlenker’s monograph may be 
accepted as a valuable contribution to 
the technical and chemical literature on 
glycerine. It emphasizes the progress 
in the recovery and refining of glycerine 
and the accumulation of scientific knowl- 
edge relating to glycerine It is 
beneficial to this industry that in recent 
years our technical literature is keep- 
ing more nearly abreast of industrial 
practice and that the known data are 
being compiled in such readily available 
form. 


American Chemistry in 1931 


ANNUAL SurvVEY oF AMERICAN CHEM- 
istry, Vol VI. Edited by Clarence J. 
West. Published for the National Re- 
search Council by the Chemical Catalog 
Co., Inc., New York City. 573 pages. 
Price, $4.50. 

Reviewed by D. B. Keyes 


HE sixth annual review of Ameri- 

can chemistry, recently published, 
is quite up to the standard of the pre- 
ceding volumes. This review has al- 
ways attempted to give a complete 
bibliography of the work in pure chem- 
istry in the United States covering a 
period of one year and the contributors 
should again be congratulated on the 
thoroughness of their work. 

From time to time there has been 
criticism of this type of review because 
it does not take into consideration any 
foreign work. Chemical research is in- 
ternational in scope. Of course, in or- 
der to cover foteign work properly the 
volume would have to be much larger, 
and the expense probably would be pro- 


hibitive. On the other hand, it might ° 


be possible to select only such Ameri- 
can work as appeals to the contributor, 
leaving out reference to many less im- 
portant articles and permitting space in 


A 


the present volume to mention out- 
standing foreign work in its connec- 
tion with American. It would still be 
a review of American chemistry but it 
might be of more interest and value. 
The volume for 1931 includes, as in 
previous volumes, some applied chem- 
istry, without attempting to cover the 
chemical engineering field. It might be 
possible to select a few outstanding 
achievements in applied chemistry and 
chemical engineering and take up no 
greater space than is occupied by the 
review of applied chemistry in this 
country. Here again the book would still 
be essentially a review of American 
chemistry, and a careful selection would 
unquestionably make the book of more 
interest to the industrial reader. 


Parr’s Fuel Analysis 


Tue ANALysts oF Fuet, Gas, WaATrTER, 
AND Lusricants. By S. W. Parr. 
Fourth Edition. McGraw-Hill book 
Co., New York City. 371 pages. Price, 
$3. 


Reviewed by F. B. Hoxart 


HIS is the final publication by the 

late S. W. Parr, who contributed so 
much to the fuel literature and to the 
development of fuel technology during 
his life. The revision was not entirely 
complete at his death, but the unfinished 
portion was in outline form. A few of 
his friends and former students have 
completed the book in accordance with 
his plans. The book is an outgrowth of 
Prof. Parr’s fuel courses for mechanical 
and chemical engineering students at 
the University of Illinois. It is in two 
parts, “Lectures” and “Laboratory 
Methods,” which are in better arrange- 
ment and present less duplication than 
in the previous editions. 

In the first part, coal is discussed 
under the headings of constitution, 
classification, distribution, production, 
impurities, contracts, storage, combus- 
tion, and carbonization. In addition, the 
related topics of gaseous, liquid, and 
other solid fuels are included, and 
smoke, boiler waters, boiler-plate em- 
brittlement, and lubricants also are 
covered. The history of coal and the 
development of fuel research have been 
discussed in a brief but interesting 
manner. 
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The second part of the book is re- 
stricted to analytical methods, on coal, 
fuel gases, flue gases, boiler waters, and 
lubricants. It is more condensed than 
in the previous edition, but the methods 
are essentially the same. In both parts 
the chapters on lubricants have been en- 
larged and are much more complete. 
The appendix contains tables and con- 
version factors of value in connection 
with the analytical methods. 


High-Chrome Iron Alloys 


STAINLESS IRON AND STEEL. Second edi- 
tion. By J. H. G. Monypenny. John 
Wiley & Sons, Inc., New York City. 
575 pages. Price, $7. 

O CHEMICAL engineers coping 

with corrosion problems, Mony- 

penny’s revision will have the additional 
value that five years of advance have 
brought since his first edition. In the 
meantime, metallurgists have conducted 
numerous researches into the structure 
and properties of alloys high in chrom- 
ium and with smaller quantities of such 
metals as nickel, tungsten, and copper. 
Furthermore, a large number of varia- 
tions of the original stainless steels have 
been made available to the user. During 
this period the actual use of the alloys 
has added a vast and important quantity 
of operating information on these al- 
loys. Finally, among the new amend- 
ments to this edition there has been 
incorporated the experience gained in 
corrosion and heat resistance with and 
without high pressures. 


Handbook for Engineers 


GENERAL ENGINEERING HANDBOOK. Edited 
by C. E. O’Rourke. McGraw-Hill Book 
Co., New York City. 921 pages. Price, $4. 
UST as there are professional men 
whose taste runs to rugs, autographs 

or early American jugs, there are en- 
gineers in whom the acquisitive mania 
is directed toward slide rules—and, at 
times handbooks. these last 
O’Rourke may be just another col- 
lector’s piece, but to the serious hand- 
book user who must make occasional 
journeys afield into branches of en- 
gineering that are not his own, the new 
volume offers a compilation of general 
engineering material, between one pair 
of covers and at one price, which should 
prove attractive both from its aspect of 
economy and on account of its con- 
venience. 

As the title proclaims, Prof. 
O’Rourke’s intent was not to*deal ex- 
haustively with any one branch of en- 
gineering but rather to assemble the 
Most pertinent information in the three 
largest engineering groups. This, with 
the competent aid of his 29 collabora- 
tors, he has accomplished admirably. 
The handbook is brief—even sketchy at 
times, if viewed from the angle of the 


specialist. If, on the other hand, such 
a critic will recognize that the inten- 
tion was to give him only so much of 
the other fellow’s field as he should 
safely arrogate to himself, he probably 
will perceive a virtue in what otherwise 
he would have found a shortcoming. 

Considering its number of pages, one 
is surprised at the quantity of informa- 
tion between the covers of O’Rourke. 
In the interests of brevity, a certain 
knowledge of the fundamentals is pre- 
supposed in most of the 31 sections. Of 
these, six are strictly general, devoted 
to mathematics, units, materials and the 
like; eleven sections concern civil en- 
gineernig, nine mechanical, and five 
electrical. No single section specifically 
concerns chemical engineering, hence 
the book will be useful to the chemical 
engineer especially in fields which he 
does not already command. 


Potash Fertilization 


ARBEITEN UBER Katipiincunc. By H. C. 
O. Eckstein, A. Jacob, and F. Alten. 
Verlagsgesellschaft fiir Ackerbau 
m.b.H., Berlin, 1931. 237 pages. 


Reviewed by J. W. TuRRENTINE 


ROM Liebig to the present day the 

scientific as well as the commercial 
aspects of potash as a plant food have 
been consistently advanced through 
many noteworthy researches by German 
laboratories. In this contribution from 
the famous Berlin-Lichterfelde agricul- 
tural experiment station are presented 
researches on several of the more intri- 
cate and fundamental questions involved 
in potash fertilization, questions which 
too long have remained the subject of 
speculation rather than of definite 
determination. 

The book is divided into four parts 
which deal, respectively, with the de- 
mand for and the requirements of an ex- 
periment station devoted specifically to 
potash problems; a description of the 
station and its laboratory and field 
equipment ; the soil profile and soil map 
of the experimental plots; and a de- 
lineation of the various lines of research 
of the station, the technique employed 
and the results obtained. 

This fourth section, which constitutes 
the major part of the book, is subdivided 
into ten chapters. Therein are reported 
specific investigations, such as laboratory 
research on soils with special regard to 
tropical soil types; the comparison of 
various methods of determining the 
availability of soil potash; the potash 
content of plants and its combinations 
therein; the effect of potash fertilization 
as reflected in the character of the har- 
vested crop; the effectiveness of potash 
fertilization in rendering the plant more 
resistant to disease; the physiological 
reactions of potash fertilizers; the plant 
food value of the anions and of the 
secondary constituents of potash ferti- 
lizer salts; the determination of the 
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fertilizing action of various materials 
containing potash and magnesia; a study 
of the miscibility of various commercial 
fertilizer materials; and, finally, an 
examination of the effects of potash on 
the animal organism. 

. The book is profusely illustrated from 
photographs, and results are presented 
concisely with the liberal use of charts 
and tabulations. A bibliography of 68 
titles also is appended. The experi- 
mental agronomist will find the book 
distinctly interesting. 


Reference Works 


BIBLIOGRAPHY OF BIBLIOGRAPHIES on 
Chemistry and Chemical Technology, 
Second Supplement for 1929 to 1931. 
Bulletin 86, National Research Council, 
Washington, D. C. 150 pages. Price, 
$1.50.—This second supplement brings 
a widely known and useful work up to 
date. It is to be hoped that when the 
next supplement becomes necessary, the 
whole work will again be combined in 
a single publication. 


DIZIONARIO DI MERCEOLOGIA E DI 
Curmica Appiicata. Vol. IV: Senapa- 
Zucchero, and Index. Fifth Edition. 
By G. Vittorio Villavecchia, Ulrico 
Hoepli, Milano, Italy. 1,205 pages 
Price, 80L.—Conclusion of a remarkable 
reference work, not so large as to be 
cumbersome and yet not shorn to use- 
less brevity by confinement in a single 
volume. This last volume contains 
among its important topics chemical and 
commercial studies of rayon, sulphur 
and sulphur compounds, sugar, zinc— 
and perturbingly precise descriptions of 
famous vintages. The dictionary will be 
accessible only to those with some 
knowledge of Italian, but its general 
index, included in this volume, covers 
the five principal languages, as do the 
individual titles throughout the text. 


Directory oF CHEMICAL INDUSTRIES 
OF THE (Germany excepted). 
Seventh Edition. Urban and Schwar- 
zenberg, Berlin. 1,077 pages. Price, 
60M.—Known in its German title as 
“Mickenbergers Handbuch,” this refer- 
ence volume accomplishes to a com- 
mendable degree the prodigious task of 
cataloging the world’s chemical enter- 
prises. It is split into two main sections, 
the first listing firm names and the 
other product names. Within the first 
section, chemical producing plants are 
grouped alphabetically and according to 
countries, whereupon dealers, agents, 
etc., are separately treated according to 
cities, including, in this case, Germany. 
The second main section comprises three 
separate directories: chemical manu- 
facturers, according to products; sup- 
pliers, according to raw and finished raw 
materials; and German suppliers of 
chemical plant equipment (which would 
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better have been omitted). Although 
inevitable minor errors and omissions 
have been noted it would be highly 
salutary, in view of the general trend of 
chemical industry, for the leaders in any 
chemical enterprise to become ac- 
quaimted with the store of material 
available here. 


American Gas CATALOG AND Hanp- 
Book. Tenth Edition, 1931-1932. Pub- 
lished by American Gas Journal, 53 
Park Place, New York City. 132 pages. 
—The reference handbook for fuel tech- 
nologists that serves a similar purpose 
as the Chemical Catalog for chemical 
engineers. 


For Wider Reading 


A Primer or Money. By Donald B. 
Woodward and Marc A. Rose. Mc- 
Graw-Hill Book Co., Whittlesey House, 
New York City. 261 pages. Price, $2 
—As an effort that admits to being “the 
least pretentious of books,” this comes 
close to fulfilling an ideal of usefulness. 
At a time when economic matters are 
being forced into everyone’s cognizance, 
as they should have been before, it of- 
fers a perfect groundwork in the func- 
tions and uses of the prime tool of 
economics, money. Unpretentiously but 
plainly written, it depicts all the funda- 
mental issues (including the present 
one) arising in finance, sponsoring no 
causes, but presenting every contention 
instructively. 


Power PLANT MANAGEMENT. By 
Walter N. Polakov. McGraw-Hill 
Book Co., New York City. 176 pages. 
Price, $2—Although written especially 
for the power-plant executive, this little 
volume should prove suggestive to 
executives in any manufacturing estab- 
lishment. A sample chart of instruc- 
tions for each function, covering duties, 
responsibilities and authorities, is sup- 
plemented by discussion of bonus sys- 
tems and other means of making routine 
jobs interesting for the employees, with 
profit to the management. The attempt 
to work out such a “constitution” for 
any plant would compel an examination 
and justification of present practices. 


Manual of Standard and 
Recommended Practice 


The purpose of this manual, which 
has just been published by the Manu- 
facturing Chemists’ Association of 
Washington, D. C., is to accumulate and 
disseminate information of general in- 
terest and value to the chemical in- 
dustry, particularly the consumers and 
producers of chemicals. It includes a 
series of loose-leaf sections on procedure 
and precautions by the consumer, ship- 
per and producer to be observed in the 
handling of chemicals and the care of 
shipping containers. Special attention 
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is directed to measures in the interest 
of safety for those who handle hazard- 
ous products. The sheets now available 
give instructions and safe-practice re- 
gulations for handling different types of 
steel drums containing chemicals, in- 
structions for cleaning box cars used for 
bulk shipment, and also the standard 
M.C.A. tables showing the relation of 


Readers’ Views 


Vanadium Catalysts 


To the Editor of Chem. & Met.: 

Sir :—We have noticed, with interest, 
the article by A. Paul Thompson on the 
advantages of platinized silica gel in 
your issue of December, 1931. 

It may interest your readers to know 
that the Etablissements Kuhlmann have 
had vanadium catalysts in satisfactory 
service since 1921, whereas your author 
knew of no installations over five years 
old. Furthermore, this company guar- 
antees its licensees a 97 per cent con- 
version; its vanadium catalyst will give 
this yield with gases containing 10 per 
cent SO:; and an installation being 
built for a government powder plant is 
designed to operate on a gypsum gas 
(8 per cent O:, 4 per cent SO:) with a 
calculated yield of 96 per cent. 

[Signed] Le Directeur TECHNIQUE. 
Pour le Directeur Général, 

Etablissements Kuhlmann, 
Paris, France. 


Friction Pressure Drop 
In Rubber-Lined Hose 


To the Editor of Chem. & Met.: 

Sir:—In the March, 1932, issue of 
Chem. & Met., on page 132, is an article 
captioned “Frictional Pressure Drop in 
Rubber-Lined Hose,” in which the state- 
ment is made that this is the first time 
these data have been available. 

In the latter part of 1888, John R. 
Freeman made extensive tests of the 
friction loss in cotton rubber-lined fire 
hose and reported them to the American 
Society of Civil Engineers in a paper 
entitled “Experiments Relating to the 
Hydraulics of Fire Streams,” which was 
published in Transactions, Vol. XXI; 
November, 1889. The results of his 
tests are included in the first edition, 
first thousand, of “Hydraulic Tables” by 
Williams and Hazen, published by John 
Wiley & Sons in 1905, and also appear 
in the current edition. The coefficients 
in the Williams and Hazen formula 
vary from a mean value of 106 for the 
poorest grade to 143 for the best. 

Mr. Freeman made a set of fire- 
stream tables, based on his tests, in 
which the friction loss in cotton rubber- 
lined hose was used as 14.1 Ib. per 
square inch per 100 ft. with 250 g.p.m. 


specific gravity and strength of am- 
monia; hydrochloric, nitric and sul- 
phuric acid; and zinc chloride solutions. 
It is the intention to publish other leaf- 
lets from time to time as prepared by 
the technical committee and approved 
by the association’s manual committee, 
which is under the chairmanship of 
George Tiley, of General Chemical Co. 


and Comments 


flowing. This corresponds to a C of a 
little over 140. The fire-stream tables 
of the National Board of Fire Under- 
writers, based on a different set of later 
experiments made under their direction, 
use 15.3 Ib. per square inch per 100 it. 
with 250 g.p.m. flowing, corresponding 
almost exactly to a C of 140. 

A comparison of the figures in the 
table in Chem. & Met. with those in the 
Williams and Hazen “Hydraulic 
Tables” for C = 140 reveal rather 
wide discrepancies. For instance, where 
Freeman gives 14.1 lb. loss; the Na- 
tional Board, 15.3 lb., and Williams 
and Hazen, 15.3 Ib., the table in the 
article under discussion gives 19.0 lb. 
The following table shows a comparison 
of the values from the “Hydraulic 
Tables” with C = 140 with those 
quoted in the article, which are stated 
to be made up with C = 140. 


Pressure Loss, Pounds per Square Inch per 
100 Ft. 


Diameter 

Flow, —2 In.—. —2} —3 
G.P.M.H&W C&M H&W C&M H&W C&M 
100 8.3 12.5 2.8 1.7 


200 29.9 46.0 10.0 13.0 4.2 
The Williams and Hazen formula 
given in the article can be simplified to 
457.6 
where = pressure loss in pounds per 
100 ft. 
OQ = quantity flowing in gal- 
lons per minute. 
D = diameter of pipe in inches. 
C == the usual Williams and 
Hazen constant. 
This formula will give the same results 
as the Williams and Hazen table. 
E. W. Cousins. 
Assistant Engineer, 
Factory Mutual Laboratories, 
Boston, Mass. 


Editor's Note:—Replying to Mr. 
Cousins’ comments, A. D. Maclachlan, 
engineer of the B. F. Goodrich Rubber 
Co., states that he was not familiar with 
the references quoted on earlier work 
on rubber hose, He explains the dis 
crepancies by stating that the table pub- 
lished in March is based on hose sizes. 
not on pipe sizes. Credit should have 
been given to Mr. Maclachlan in the 
article for his work in computing the 
tables. 
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SELECTIONS FROM RECENT LITERATURE 


ConTINUOUS VULCANIZATION. 
Gummi-Zeitung, April 22, pp. 999-1000; 
April 29, pp. 1031-2. In the vulcaniza- 
tion of rubber goods, steam curing has 
numerous advantages but has always 
been relatively inefficient with respect 
to steam consumption. One large 
source of steam loss has been batch 
operation, since much heat is dissipated 
in discharging and recharging a vulcan- 
izer. For this reason, much attention 
has been given, in recent developments, 
to problems of continuous operation of 
vulcanizers. Several machines have 
been designed, differing structurally ac- 
cording to the kind of goods to be vul- 
canized, but all having in common the 
feature of continuous passage of the 
material through the vulcanizer. For 
example, sheet rubber is _ suitably 
stretched and pressed on an endless con- 
veyor, and is cured by passage over a 
steam-heated revolving drum within an 
inclosed chamber. Rubberized fabrics 
are cured by being passed over a steam- 
heated revolving drum under pressure 
of an endless band which holds the fab- 
ric firmly against the drum over part 
of its periphery. Two or more heated 
rolls may be provided in such machines. 
Vulcanizers with similar design are also 
provided for packing sheet, belting and 
like rubber goods. The principal diffi- 
culties with endless band machines are 
that proper application of pressure is 
difficult and that very wide goods can- 
not be cured on them because endless 
steel bands are not available in the neces- 
sary widths. But a continuous rotary 
drum vulcanizer is now available which 
permits high pressures like a hydraulic 
press and accommodates goods up to 
about 64 ft. in width (sheeting, belting, 
flooring, soling compositions, etc.). The 
new machine is described and illustrated. 


MATERIALS EXAMINATION. R. Bert- 
hold and N. Riehl. Zeitschrift des 
Vereines deutscher Ingenieure, April 
23; pp. 401-6. In the examination of 
metals and materials for hidden defects, 
gamma rays have the great advantage 
over X-rays of much greater penetra- 
tion; but the necessary radioactive mate- 
rials for the use of gamma rays are 
very expensive. Independent investiga- 
tions of the possibilities have been made 
in Germany and the United States; the 
German study has been continued be- 
cause it differs from the American work 
in that trials were made with mesothor- 
tum, which is cheaper than radium and 
radium emanation, and in that shorter 
exposure times and more exact recog- 
nition of sources of error seemed likely 
to follow from the investigations in 
Germany. A cost analysis for the use 
of gamma rays is presented and results 
of experiments are reported. With 
mesothorium, using 30 mg. and placing 
the sample 50 cm. from the photographic 


film, adequate exposures could be ob- 
tained through about 4 in. of steel in 
25 hours and through about 6 in. in 40 
hours. The exposures reveal airholes 
3.5 and 7 mm. in height in the direction 
of the rays. The mesothorium can be 
rented by the month and has the advan- 
tage of being applicable in places not 
accessible to X-rays. The labor cost 
is small, because no attention is required 
during an exposure. Detection of errors, 
however, is more difficult than with 
X-rays, and light screens cannot be 
used, on account of the low intensities. 
Under present circumstances, the useful- 
ness of gamma rays is practically limited 
to samples more than 80 mm. thick. 


ComBUSTION EQurIpMENT. M. W. 
Kriigener. Die Wéarme, April 23; pp. 
278-9. The service life of refractory 
linings in furnaces, boilers and the like 
depends on a number of physical and 
chemical factors which can be favorably 
or unfavorably influenced by correct or 
faulty design. For instance, to prevent 
chemical attack by hot gases or vapors, 
it is important that the hard surface of 
the bricks remain intact, because the 
more porous material beneath the sur- 
face is much more sensitive to chemical 
action. Again, the lower bricks in a 
wall are likely to fail first because they 
have the load of the wall to carry. Use 
of harder brick to carry the load tends 
to cause cracking, on account of unequal 
volume changes; hence some structural 
modification is needed to prevent over- 
loading of the lower bricks. The 
Detrick combustion chamber is espe- 
cially designed to provide more uniform 
service conditions for the various parts 
of the chamber, so that premature local 
failures may be avoided. The parts 
subject to greatest load are divided into 
segments, reinforced with iron supports ; 
and the ceiling is suspended from above 
by a device which is arranged so that 
only one face of the bricks is exposed 
to the fire. The wall is constructed 
for air cooling and is made in sections 
having both horizontal and vertical cast- 
iron supports. The outer wall may be 
made of ordinary masonry or may be 
refractory. Between the inner and outer 
walls both horizontal and vertical air 
passages are provided, and ports for air 
inlets or for observation are placed as 
needed. Use of mortar is reduced to 
the lowest practical quantity, and spe- 
cial attention is given to the service 
behavior of the mortar. 


Fitter Pxrates. Hans Rudolph. 
Die Chemische Fabrik, May 4; pp. 137- 
40. In bonding granular materials to- 
gether, with interstices serving as pores 
for filtration, pore size depends on the 
size of the granules when other factors 
are constant. Hence the degree of 
permeability of such filter plates can be 
varied by suitable size classification of 


June, 1932 — Chemical & Metallurgical Engineering 


the granules. By proper choice of gran- 
ules and binder, according to their 
physical and chemical properties, the 
chemical, thermal and mechanical re- 
sistance of the filter plates also can be 
varied within wide limits. It is im- 
portant that the hardness shall be such 
as to permit adequate mechanical 
strength, without preventing the work- 
ing and shaping of the plates by usual 
methods. Properly made filter plates 
have many uses, not only in filtration but 
in dispersing gases or liquids in liquids ; 
other important applications, more re- 
cently developed, are as diaphragms 
in electrochemical processes and as 
burner units in flameless combus- 
tion, control of heat radiation, etc. 
In view of these diverse uses, it is 
important to be able to describe certain 
properties of filter plates in quantitative 
terms, so that quality and adaptability to 
a given purpose can be estimated with 
sufficient certainty and accuracy. Among 
the properties which can be measured 
are porosity (ratio of pore volume to 
total volume, in per cent), average gran- 
ule size, average pore diameter, number 
of pores per square centimeter, mechani- 
cal strength, and permeability to a given 
liquid or gas. Permeability measure- 
ments must take into account the in- 
fluence of pressure, plate thickness, 
temperature, purity of the permeating 
fluid, and to some extent also the struc- 
ture of the plate being tested. Some 
figures for actual filter plates are cited 
in tabular form. 


SteaM TEMPERATURES. F. 
Marguerre. Zeitschrift des Vereines 
deutscher Ingenieure, March 19; pp. 
287-92. Based on actual experience 
with an installation which has generated 
more than a million tons of steam at 
470 deg. C., a study has been made of 
the effect of high steam temperatures 
on exposed portions of the plant. As 
a result, various improvements have 
been effected, particularly in the design 
of flanged joints. Welded flanges have 
advantages over bolted flanges; but until 
better means are available for inspect- 
ing the soundness of welded unions, it 
is not safe to rely too much on welding. 
The state of internal stress of the metal 
also must be considered; for example, 
flange joints which have been rolled 
or otherwise mechanically shaped may 
be capable of giving many thousand 
hours of high-temperature service, but 
such metal is not to be trusted at tem- 
peratures well above 400 deg. C. Inter- 
mediate superheating is another impor- 
tant problem in the generation of high- 
temperature steam; some are of the 
opinion that the intermediate superheat- 
ing required for high-pressure steam in- 
troduces so many complications that it 
is better to operate at a high tempera- 
ture but only a moderate pressure. 
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Objections to intermediate superheating 
are valid when a separate boiler must 
be used for the purpose, but not neces- 
sarily so with suitable combinations of 
turbines with boilers. The conclusion 
is that moderate pressures, with tem- 
perature so high that the thermal effi- 
ciency approximates that obtained at the 
highest pressure, at best give no ad- 
vantage with respect to plant costs. As 
thermal expansion and the tendency to 
“creep” in the metal become greater, 
difficulties multiply both in plant con- 
struction and in operation. It is con- 
sidered preferable to seek high pressure 
first, and then to attain the highest 
feasible temperature. 


Evaporation. Stender. Archiv fiir 
W drmewirtschaft, April; p. 98. The 
common opinion that bubbles hinder heat 
transfer to boiling water has been dis- 
proved with respect to vertical heating 
surfaces. Experiments were made with 
chromium-plated surfaces, some highly 
polished and some roughened by sand- 
blast or otherwise. Effect of “wettabil- 
ity” was studied on a roughened surface 
coated with an oil film. It was found 
that boiling is accompanied by localized 
areas from which vapor columns 
(shown by high-speed photography to 
be bubble chains) arise, and that these 
areas seldom change location. For a 
given heat intensity, a rough surface 
has more of these areas than a smooth 
surface. At low heat intensities, most 
of the areas are around the cooler edge; 
at high intensities, they tend to con- 
gregate in the middle of the heated sur- 
face. The bubbles change in shape ac- 
cording to wettability, being flatter the 
less wettable the surface. Superheating 
of the water is most pronounced on the 
highly polished surfaces. Heat transfer 
from wall to water is greater -on a 
roughened than on a polished surface. 
The mechanism of evaporation involves 
heat transfer from wall to water and 
from water to vapor; that is, the bubbles 
grow as they ascend, and water evap- 
orates into them. Hence the water 
must be hotter than the vapor. Since 
wettability is closely related to the super- 
heating effect, change of wettability 
with time should be duly considered in 
calculating evaporation effects from 
heated surfaces. It is planned to apply 
motion-picture photography to a further 
study of the formation and growth of 
bubbles. 


Government Directories 


NATIONAL Directory or CoMMopITY 
SPECIFICATIONS. Bureau of Standards 
Miscellaneous Publication No. 130. 
Superintendent of Documents, Govern- 
ment Printing Office, Washington, D. C. 
Price, $1.75—Specifications “for every 
type of industrial and household com- 
modity which has received such atten- 
tion by government, corporation, as- 
sociation, or other groups are listed in 
a classified and in an alphabetical ar- 
rangement in this impressive document. 
The specifications themselves are not 
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printed; merely a reference to them. 
Even this limited presentation requires 
550 quarto pages. The volume is one 
which should afford a valuable reference 
work for any engineer or executive 
responsible either for purchases or for 
the maintenance of production quality. 


HEALTH DEPARTMENTS OF STATES 
AND PROVINCES OF THE UNITED STATES 
AND Canapa. Public Health Bul- 
letin No. 194 (Revised). Superin- 
tendent of Documents, Government 
Printing Office, Washington, D. C. 
785 pages. Price, 75 cents — This 
volume, a révised edition of a similar 
directory issued in 1929, gives not only 
a list of the agencies but describes their 
authority, scope of activities, and 
methods of administration, research and 
field work. It is a compendium of 


reference information which will be ex- 
tremely valuable to any producer who 
is dealing with health or public-safety 
problems in the course of sale or dis- 
tribution of any of his goods. 


STANDARDS YEARBOOK 1932. Bureau 
of Standards Miscellaneous Publication 
No. 133. Superintendent of Documents, 
Government Printing Office, Washing- 
ton, D. C. 394 pages. Price, $1— 
The annual résumé of standardization 
activities throughout the world, includ- 
ing a review of the major results ob- 
tained in the Bureau of Standards itself 
during the fiscal year preceding the 
date of issue. The volume includes a 
very complete directory of all types of 
standardizing agencies active, both na- 
tional and international in scope, and a 
résumé of new specifications adopted. 


Recent Government Publications 


Documents are available at prices indicated from Superintendent of Docu- 
ments, Government Printing Office, Washington, D. C. Send cash or money 


order; stamps and personal checks not accepted. 


When no price ts indicated, 


pamphlet is free and should be ordered from bureau responsible for its issue. 


Vegetable Oils, Whale Oil, and Copra. 
U. S. Tariff Commission Report No. 41, 
Second Series. 

Dead or Creosote Oil. U. S. Tariff Com- 
mission Report No. 42, Second Series. 


Nitrate Deposits of the United States, 
by G. R. Mansfield and Leona Boardman. 
Geological Survey Bulletin 838; 40 cents. 


Handbook of Labor Statistics. U. S&S. 
Department of Labor, Bureau of Labor 
Statistics Bulletin No. 541; 1931 Edition; 
$1.25. 

Soviet Forest Resources and Lumber. 
Bureau of Foreign and Domestic Com- 
merce Trade Information Bulletin No. 
798; 10 cents. 

Establishing Industrial Sales Territories. 
by G. Reed Salisbury. Bureau of Foreign 
and Domestic Commerce Domestic Com- 
merce Series No. 60; 10 cents. 


Commercial Survey of Pacific Northwest, 
by Edwin Bates. Bureau of Foreign and 
Domestic Commerce Domestic Commerce 
Series No. 51; $1. 

Lemon and Orange Oils, by H. D. Poore. 
U. S. Department of Agriculture Technical 
Bulletin No. 241; 5 cents. Analysis and 
composition of California Lemon and 
Orange Oils. 

Soybean Utilization, by W. J. Morse. 
Uv. 8. of Agriculture Farmers’ 
Bulletin No. 1617; 5 cents. 


Strength-Moisture Relations for Wood, 
by T. R. C. Wilson. U. S. Department of 


Agriculture Technical Bulletin No. 282; 20 
cents. 
Yearbook of Agriculture, 1932. U. S. 


Department of Agriculture; $1. 

Determination of Iron Owide in Liquid 
Steel, by C. H. Herty, Jr.. and others. 
Bureau of Mines Report of Investigations 
R. I. 3166; mimeographed. 


Texas Polyhalite, by J. E. Conley and 
others. Bureau of Mines Report of In- 
vestigations R. I. 3167; mimeographed. 


Determination of Volatile Matter in 
Low-Temperature Cokes, Chars, and Non- 
coking Coals, by H. M. Cooper and others. 
Bureau of Mines Report of Investigations 
R. I. 3168; mimeographed. 


Absorbents for Liquid-Oxrygen Evxrplo- 
sives, by L. V. Clark. Bureau of Mines 
Report of Investigations 3169; mimeo- 
graphed. 

Sulphur Mining on Italian Continent, by 
Trade Commissioner Elizabeth Humes. 
Bureau of Foreign and Domestic Com- 
merce Chemical Division Special Circular 
No. 370; mimeographed. 


Analytical Distillation of Coal Tar, by 
E. B. Kester and others. Bureau of Mines 
Report of Investigations 3171; mimeo- 
graphed. 

Public Services for the Identification of 
Mineral Specimens, by Paul M. Tyler. 


Bureau of Mines Information Circular 
6597; mimeographed. 
Chromium, General Information, by 


Lewis A. Smith. Bureau of Mines In- 
formation Circular 6566; mimeographed. 


Vanadium, by Frank L. Hess. Bureau 
of Mines Information Circular 6572; mim- 
eographed. 


Sodium and Potassium Metals, by Paul 
M. Tyler. Bureau of Mines Information 
Circular 6579; mimeographed. 

Progress of Imperial Chemical Indus- 
tries (Ltd.) During 1931, by Trade Com- 
missioner Roger R. Townsend. Bureau of 
Foreign and Domestic Commerce, Chemi- 


eal Division Special Circular Na. 372; 
mimeographed. 


Digest of German Dye Trust’s Annual 
Statement for 1931, by Trade Commis- 
sioner W. T. Dougherty. Bureau of For- 
eign and Domestic Commerce, Chemical 
Division Special Circular No. 373; mimeo- 
graphed. 

Mineral Production Statistics for 1930-— 
Separate pamphlets from the Bureau of 
Mines on: Natural Gas, by G. R. Hopkins 
and H. Backus, 5 cents; Lead, by Elmer 
W. Pehrson, 5 cents; Coal, by F. G. Tryon 
and others, 15 cents. 


Mineral Production Statistics for 1931— 
Preliminary mimeographed statements from 
Bureau of Mines on: fuel briquet indus- 
try; fullers earth; natural sodium com- 
pounds; cadmium; carbon black; tale and 
soapstone. 


Industry Statistics. Final census reports 
on chemical engineering industries resu!t- 
ing from the census for 1929 are now 
all complete and _ published. 

hese are available at nominal prices, 
usually 5 or 10 cents per copy. Inquiries 
to the Census Bureau will identify pamph- 
lets necessary to cover any particular in- 
dustries. 


Production Statistics from 1931 Census 
of Manufactures in preliminary mimeo- 
graphed form for: Ammunition and re- 
lated products; sand-lime brick; cork 
products; malt. 


Relation of Duties to Value of Imports. 
U. S. Tariff Commission Special Document. 
Calculation of ad valorem equivalent © 
specific duties under present and previous 
tariff acts. 
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Temperature-Sensitive 
Compounds 


By HersBert CHASE 


Mechanical Engineer 
Forest Hills, N. Y. 


INCE the publication, in the 

October, 1931, issue of Chem. & 

Met., of my brief article on “Tem- 
perature-Sensitive Paints,” a number of 
interesting sidelights have been brought 
to my notice by W. L. Lemcke, a friend 
of the late W. S. Andrews, of the Gen- 
eral Electric Co., to whose experimental 
work on this subject I referred. It now 
appears that as long ago as June, 1919 
(page 577), Chem. & Met. carried a 
brief abstract of a paper by H. T. Pin- 
nock, in which he discussed the use 
of double iodides of mercury and silver, 
and mercury and copper, as pigments 
for detecting temperature changes in 
bearings and other machinery parts. 
Mr. Andrews wrote on the same subject 
in the General Electric Review for 
January, 1918. This same writer fur- 
nished Mr. Lemcke with a list of other 
compounds that change color on heating, 
and this was taken from an article by 
E. J. Houston and Elihu Thomson which 
appeared in the Pet 13, 1879, issue of 
Chemical News.‘ The list included the 
following items: 

Copper Ferrocyanide: Mahogany 
brown at ordinary temperatures, darken- 
ing to brownish black on heating and 
returning slowly to the original color on 
cooling. 

Arsenic Bisulphide (Realgar): Origi- 
nal orange red changes progressively to 
red, dark red, and finally brown with 
increasing temperature. Original color 
returns slowly on cooling. 

Lead Iodide: Original orange 
changes to dark orange and red. 

Mercury Subsulphide: Original yel- 
low changes to orange yellow, orange 
and orange red. 

Lead Chromate: Original yellowish 
orange changes to orange and finally 
dark orange red. 

Tin Bisulphide (Mosaic Gold ).: Origi- 
nal brownish orange“yellow changes to 
dark red, nearly black—quite sensitive. 

Silver Subiodide: Original greenish 
yellow changes to orange yellow and 
deep orange. 

_ Mercury Subiodide: Original yellow- 
ish green changes to orange, red and 
brownish red. 

Additional references were furnished 


by Mr. Lemcke: A weak aqueous solu- 
tion of copper bromide becomes brown 
while hot, but regains the original 
color on cooling. When a porcelain 
dish is rinsed with a solution having 
scarcely a perceptible trace of color, it 
assumes a deep brownish black on heat- 
ing, returning to lemon yellow on cool- 
ing. (From the Brit. J. Photography, 
as quoted in Sci. Am., Feb. 8, 1879.) 


A colorless solution of cobalt chloride 
applied to paper is invisible at ordinary 
temperature but becomes blue when 
heated (Sct. & Inv., February, 1923). 

Mercuric oxide is brick red at or- 
dinary temperatures, but darkens when 
heated, gradiially becoming jet black 
just before decomposition. When it is 
‘cooled in liquid air, the red gives way 
to yellow (Sci. & Inv., June, 1923). 
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Freezing Points of Ternary 
Alcohol Mixtures 


By D. S. Davis 
Dale S. Davis’ Associates 
East Northfield, Mass. 


Ales and Querfeld (Ind. Eng. 
Chem. 23, 1931, p. 708) have made 
a thorough study of the freezing points 
of the ternary system, ethanol-methanol- 
water, and have presented their data in 
tabular and graphical forms, plotting 
freezing points against methanol content 
for various total alcohol percentages. 

The accompanying alignment chart, 
which permits more rapid and accurate 
interpolation of these data than has 
previously been possible, is based on the 
following empirical equation determined 
expressly for this purpose: 


t == — (0.00001277 +. 0.0081) M 
— 0.1139 — 0.5 


where ¢ is the freezing point of the ter- 
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nary system in degrees C., A is the per- 
centage of total alcohol in. the aqueous 
sqlution, by volume, and M is the 
methanol content in volume percentage 
of the total alcohol. 

As an illustration of the use of the 
chart, the broken line indicates that an 
aqueous solution containing 50 per cent 
total alcohol, of which 80 per cent is 
methanol, would freeze at —40.4 deg. 
C. Both the equation and the nomo- 
graph represent the original data within 
0.5 deg. C. 


_ Although the heat loss by radiation 
from a steam trap may seem so small 
as to be not worth the saving, it was 
recently shown in the Armstrong Trap 
Magazine that more than 10 million 
B.t.u. will be radiated annually from a 
14-in. bucket trap operating at 50 Ib. in 
a room temperature of 70 deg. F. The 
saving with suitable insulation is about 
$5 per year. 
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EQUIPMENT NEWS 
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FROM MAKER AND USER 


High Thermal Efficiency 
Shown by New Dryer 


A a number of years of de- 


velopment work, the Buettner 

Works, Uerdingen, Germany, has 
announced a number of new dryer de- 
signs which are entirely novel in their 
application of drying principles. The 
development has progressed well beyond 
the experimental stage and these dryers 
are at present operating in many Euro- 
pean countries. It is understood that 
their manufacture in the United States 
is being considered. According to re- 
ports, the new designs are simple and 
highly efficient. 

Although the dryers vary in construc- 
tion to suit different purposes, they have 
a number of features in common. In 
all, the material takes a circular path 
about a centrally located turbo fan with 
backwardly sloping blades. Heating ele- 
ments in each type are arranged with 
respect to the fan and the flow of mate- 
rial so as provide heat in accordance 
with requirements and avoid undue 
heating at the dry end. 

Understanding of the Buettner dry- 
ers will be simplified if considered in 
relation to the fundamental principles 
involved. Of the various desirable con- 
ditions in drying there are two groups: 
those conditions which reduce the dry- 
ing time and those which improve the 
thermal efficiency. Reduction in drying 
time can always be obtained by employ- 
ing: (1) air turbulence as obtained with 
transverse flow; (2) high air velocities ; 
(3) counterflow of air and material; 
(4) a large number of graduated and 
balanced reheating cycles; and (5) high 
temperature. The last three of these 
factors will also improve the thermal 
efficiency. 

One type of dryer, illustrated in Fig. 
1, can be used to explain the application 
of these principles. It is apparent that 


Fig. 2—Cross-Sections in Plan and Elevation 
of Dryer for Granular Materials 


the web of material, carried on the sur- 
face of a drum, travels counter to the 
air. The backward slope of the fan 
blades causes the air steam to issue at 
a smaller or larger angle with respect 
to the radius, depending on the circum- 
ferential speed of the fan (see Fig. la). 
After coming in contact with the mate- 
‘rial to be dried, the air is directed back 
and is again picked up by the fan, but 
now at a point somewhat in advance 
of the first point of issuance, the ad- 
vance depending on the fan velocity. 
The air streams are thus forced to take 
the course of a spiral screw around the 
circumference of the dryer as in Fig. 1b. 
Changing the fan speed changes the 


Fig. 1—Cross-Section of Buettner Dryer for Web Materials With Details Showing 
Flow of Air Currents 
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pitch of this spiral and thus varies the 
quantity of air flowing through the 
dryer. 

Outside the drum carrying the mate- 
rial are a series of heating elements past 
which the spiraling air is blown in its 
course through the dryer. Each eie- 
ment represents a reheating cycle, and 
in order to keep the heat transfer bal- 
anced with the surface condition of the 
material, the distance between the ele- 
ments increases toward the dry end. 
This prevents surface drying or “case 
hardening,” which would slow down 
the drying process. 

The performance of this dryer may 
be likened to that of a conventional 
dryer in which the air passes consecu- 
tively through a very large number of 
fans and heating elements, so baffled 
as to direct the flow of air transversely 
to the surface on both sides of the mate- 
rial. By eliminating the large number 
of fan passages and baffles, the power 


Fig. 3—Installation of Buettner Dryer for 
Ammonium Sulphate 


required to move the air is consider- 
ably lessened. The circular path of the 
material reduces the length of the dryer 
and offers an advantageous method of 
conveying material through the dryer. 

Two basically different modifications 
of the Buettner principle are used in 
practice, each of which is subject to a 
number of variations. The first basic 
type, which has just been described, is 
employed in the drying of continuous 
webs, such as textiles, paper and films; 
and for webs of other materials that can 
be produced artificially. As an example 
of the latter type, one form of dryer 
handles sheets of paper board which are 
supported in frames forming the periph- 
ery of a many-sided drum. Compar- 
able to the conventional “pasting” dry- 
ers is one modification which uses 4 
cylindrical drum over which runs 4 
continuous flexible wire conveyor belt 
which picks up material delivered to 1 
as a slurry or cake as it passes through 
a trough. The excess is removed by 
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rubber rolls. The material is dried 
uniformly across the width of the belt 
and is not disturbed within the wire 
mesh until it reaches the point of dis- 
charge, where a sharp turn in the con- 
veyor causes the material to break out 
and drop into a hopper. A vibrating 
mechanism assists in cleaning the wire. 

The second basic form of dryer is used 
to handle granular, crystalline or pow- 
dery materials which obviously cannot 
be conveyed by belt around a drum. 
For this purpose, the vertical turbo 
dryer shown in Fig. 2 has been de- 
veloped, employing an ingenious method 
of moving material through the dryer on 
rotating annular disks made up of seg- 
ments with small gaps between them. 
From the feeding hopper the material 
drops onto a segment or through the 
gap onto the segment below. A 
spreader smooths the material on the 
segments to a thin, uniform layer. After 
it completes one revolution, material 
is swept to the disk below, and this 
operation is repeated until the dried 
product reaches the discharge conveyor. 
Because there is a minimum of agita- 
tion, dusty materials can be handled, as 
well as those in which crystal size is 
to be retained. 

Passage of the air is indicated in the 
drawing. The exhaust fan at the top 
controls the rate at which fresh air is 
drawn into the dryer, and hence the 
quantity of air used. In addition to the 
advantages that are readily apparent, 
this construction permits ready removal 
of the segments for cleaning. Corrosion 
problems are solved through the use of 
special materials. Power consumption 
is extremely small, as the disk sys- 
tem moves at a very low rate of speed. 


Improved Steam Trap 


CAPACITY and simplicity 
are important features of a new 
free-floating-lever steam trap which has 
been announced recently by the Arm- 
strong Machine Works, Three Rivers, 
Mich. The steam traps are of the 
bucket type, and employ a simplified 
valve mechanism which is positively 
opened by a long lever attached to the 
bucket when the latter sinks due to con- 


Cross-Section of Simplified 
Steam Trap 


densation, but which is closed directly 
by the push of the bucket when it re- 
gains its buoyancy through the entrance 
of additional steam. Use of the high 
leverage for opening and the direct lift 
for closing is said to prevent excessive 
wear on the operating mechanism. 

These traps are available for pres- 
sures up to 1,500 lb. per square inch and 
for any degree of superheat. For cor- 
rosive service, they are available in all 
suitable metals and alloys. 


Liquid-Level 
| Gage 


H YDRO- 
STATIC pres- 
sure is employed in 
the remote indica- 
tion of liquid level 
in a new gage 
manufactured by 
the T. W. McNeill 
Engineering Equip- 
ment Co., 4057 
West Van Buren 
St., Chicago, II. 
This gage may be 
placed either above 
or below the level 
to be measured and 
is so designed that 
temperature varia- 
tions in any part of the system are said 
to have no effect on the accuracy of 
indication. The gage may be used on 
tanks operated at pressures either above 
or below atmospheric. 

The accompanying illustration shows 
the gage to consist of a pair of mercury 
U-tubes connected in series with each 
other and with the indicating manom- 
eter. The head pressure in the tank 
is connected to one side of one mercury 
U-tube. The opposite side of this tube 
is connected to one side of the indicator. 
The opposite side of the indicator re- 
turns to the other U-tube at the mercury 
element. The opposite side of this last 
U-tube is connected to the atmosphere 
or to the upper part of the tank, prefer- 
ably through a leg filled with whatever 
fluid the tank contains. The transmit- 
ting fluid is kerosene and a black liquid. 
somewhat heavier than kerosene, is used 
to show level readings in the manom- 
eter. 


Remote - Indicating 
Level Gage 


Gas-Fired Furnace 


PERATION on artificial or natural 

gas or compressed propane is pos- 
sible with a new high-temperature fur- 
nace developed by the Denver Fire Clay 
Co., Denver, Colo., for the determina- 
tion of pyrometric cone equivalents and 
the testing of refractories. The furnace 
is supplied with four tangential burners, 
to which the air-gas mixture is supplied 
by an_ electric-motor-driven blower, 
mounted directly beneath the furnace. 
Speed of the blower is controlled by a 
rheostat mounted on the furnace. 
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Convertible Shovel 


VV IDER USE during the past few 
years has been made possible for 
the tractor shovel through the applica- 
tion of various sorts of conversion rigs 
that are being supplied by manufac- 
turers. The Austin Manufacturing Co., 
Chicago, IIl., has introduced such equip- 
ment which is said to be suitable for 
the handling of bulk chemicals and all 
kinds of stock materials, either from 
cars or into cars, or for the loading of 
trucks. Equipped with a grab bucket, 
the convertible shovel is being used for 
handling pulpwood. 

In about an hour’s time the standard 
dipper and dipper boom can be removed 
and a crane boom with clamshell attach- 
ment can be installed. It is also pos- 
sible to attach a_ telescopic boom 
equipped with a sheave hook block. 
With the boom extended, the device has 
a 35-ft. reach and a 3,000-lb. capacity 
within a 15-ft. radius. The shovel can 
also be equipped for trenching at depths 
up to 14 ft. Mechanical refinements 
include booster type clutches, readily 
renewable brakes, high-pressure lubrica- 
tion and increased portability with trac- 
tor speeds as high as 4 miles per hour. 


Filter-type Thickener 


ILTERING capacity, in sizes from 

2 to 300 sq.ft., for handling up to 
20,000 gal. per hour, and more, is avail- 
able in a new, compact, simplified de- 
sign of Genter thickener, manufactured 
by the Genter Thickener Co., 159 Pier- 
pont St., Salt Lake City, Utah (also 50 
Broad St., New York City). The new 
line supplements thickeners already 
manufactured by this company in sizes 
ranging from 375 to 2,300 sq.ft. 

The new equipment, as will be ap- 


Cutaway view of Filter-Type 
Thickener 


parent from the accompanying illustra- 
tion, consists of a cone-bottom tank 
containing several groups of tubular 
filtering elements covered with filter 
socks. The filtrate is drawn through 
the fabric, depositing as a cake on the 


347 


a. 
1 
r 
er 
of Ae 
in = & 
yer 
are 3 
ph- 
ry- 
; a : 
a 
pelt 
ugh ; j 
- 


2 


socks, and this cake is periodically re- 
moved by a momentary blow-back. The 
cake settles to the bottom as a thickened 
sludge and is continuously swept to the 
discharge by slowly moving rakes. The 
density of the discharged solids is con- 
trolled by a special mud valve. Dis- 
charged solids will generally contain 
between 30 and 40 per cent of moisture. 

In more detail, the construction of 
the thickener is as follows: Each of the 
several groups of filtering elements is 
attached through an individually con- 
trolled shut-off valve to a central spider, 
connected to the vacuum and filtrate 
discharge connection. Within the cen- 
tral spider is a rotating valve plug driven 
through a flexible coupling from the 
sludge-rake shaft. This valve connects 
each of the filter groups in turn to an 
air supply which is further controlled 
by an automatically operated solenoid 
valve which is readily adjusted to give 
the proper duration of blow-back. A 
single motor located beneath the thick- 
ener tank operates the rakes, the valve 
plug and the solenoid-valve timing 
mechanism. Simple adjustments make 
it possible to vary the time of air blow 
independent of the speed of valve plug 
rotation. The filtration period is ordi- 
narily 3 to 6 minutes and the blow-back 
2 to 3 seconds. 

Depending on the degree of clarifica- 
tion required, various filter media, in- 
cluding canvas, wirecloth, perforated 
rubber, and so on, may be _ used. 
Individual groups of filter elements may 
be removed while the apparatus is in 
operation. If desired, a portion of the 
filtrate may be used instead of air for 
the blow-back. These thickeners are 
recommended for use in water purifica- 
tion, for the filtration of carbonation 
juices in beet sugar manufacture, and 
for the separation of chemical precipi- 
tates. Among the advantages claimed 
are the small floor space required, ease 
of location adjacent to associated equip- 
ment and the positive clarifying action. 


Combustion Indicator- 
Recorder 


MPROVING its “Tag-Mono” com- 

bustion recorder, the C. J. Tagliabue 
Manufacturing Co., Brooklyn, N. Y., 
has introduced a new duplex indicator- 
recorder which measures both carbon 
dioxide and unburned combustible gases, 
indicating these factors on an illumi- 
nated dial and recording them continu- 
ously on a circular chart. As was the 
case with the original instrument, the 
new one is an automatic Orsat appa- 
ratus in which the CO, is absorbed in 
caustic potash, while at intervals the 
unburned gases are burned to carbon 
dioxide and water by passage through a 
copper oxide catalyst placed in a small 
electric furnace. The new instrument, 
however, is of all-metal construction, 
employing no glass parts. 

Its operation, briefly, is as follows: 
Caustic potash is supplied continuously 
under pressure by means of a small 
pump and this pressure serves to oper- 
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Duplex C om- 
bustion Indica- 
tor-Recorder 


ate the instru- 
ment. Mercury 
is used for 
sealing the in- 
strument and 
measuring and 
moving the 
gases. .\ meas- 
ured sample of 
flue gas is 
forced by the 
mercury into 
the absorption 
vessel where 
the carbon di- 
oxide is 
moved by re- 
action with the KOH. The remain- 
ing gas is then measured in a small 
gasometer bell and the decrease in 
volume is indicated and recorded. After 
each such analysis, another analysis is 
made on a sample of gas which is 
passed through the heated copper oxide 
catalyst prior to absorption in the KOH. 
Should any unburned gases be present 
in the sample, therefore, this second an- 
alysis will show an apparent increase 
in CO,, the difference between the two 
readings being a measure of the un- 
burned combustibles. 

This instrument is also made in what 
is known as the “Single” model for in- 
dicating and recording CO, only. In 
either case, instruments operate with a 
guaranteed accuracy of plus or minus 
0.25 per cent. 


Lead-Coated Drum 


EEAD-COATING of steel drums of 
10 gal. capacity has recently been 
introduced by the Gross Engineering 
Corp., 3955 West 35th St., Cleveland, 
Ohio. Larger sizes are also supplied if 
desired. The new drum conforms with 
the 5-A specifications of the Bureau of 
Explosives for use with sulphuric acid 
of all strengths, battery acid, electrolyte 
acids, hydrofluoric acid, and for phos- 
phorus liquid compounds, bromine and 
other liquids which do not attack lead. 
The heavy steel shell is welded in all 
seams and the interior of the drum pro- 
tected by the Gross “Leadhesion” proc- 
ess. A special feature is the renewable 
outlet which provides for ready re- 
newal by any lead burner of average 
skill. 


Improved Hydrogen Cell 


INDE Air Products Co., 30 East 42d 
St. New York City, now sole 
United States and Canadian agent for 
the Knowles electrolytic hydrogen cell, 
has announced the development of a new 
double-depth generator which has a ca- 
pacity 50 per cent greater than that of 
the standard generator, although requir- 
ing one-third less space to house the pro- 
ducing plant. In the new cell, the 
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electrode area has been doubled while 
the electrode ampere density has been de- 
creased one-third, with the result of de- 
creasing power consumption more than 
5 per cent. Gas-washing tanks are pro- 
vided to remove caustic soda vapor from 
the product of each row of generators. 
Both the new double-depth and the 
standard electrolytic cell are now being 
made in 36 different sizes and capacities 
ranging from 166 to 15,000 amp. with 
productions of from 2.6 to 243 cu.ft. of 
hydrogen per hour per generator. 


Aluminum Electrode 


ELDING aluminum will be fa- 

cilitated, according to the Lincoln 
Electric Co., Cleveland, Ohio, by the 
use of a new electrode of its manufac- 
ture, known as “Aluminweld.” This is 
a 5-per cent silicon-aluminum alloy, to 
be used for welding both sheet and 
cast aluminum. It is designed for 
either metallic or carbon-arc welding. 
The rod is coated with a composition 
preventing excessive oxidation, and giv- 
ing, according to the manufacturer, the 
smoothly operating arc which is par- 
ticularly essential in aluminum welding. 
These electrodes are available in sizes 
ranging from #: to ¥ in., in 14-in. 
lengths. 


Recording Pressure 
Controller 


R ACCURATE control of both 
back pressure and reduced pressures, 
the Mason Regulator Co., 1190 Adams 
St., Boston, Mass., has developed and 
announced a new recording pressure 
controller of improved construction. 
The control pressure operates a helical 


New Kecording Pressure 
Controller 


tube, the movement of which causes 4 
“cleaver” type arm to travel across an 
orifice. The orifice is connected to 2 
compound pilot valve which is supplied 
with air at 15 Ib. pressure. Leakage 
from the orifice at a rate controlled 
by the helical spring causes the pilot 
valve to adjust the air pressure on 4 
control valve so as to maintain the 
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desired reduced or back pressure. The 
orifice referred to is adjustable; that is, 
there are actually five orifices, any one 
of which may be chosen so as to syn- 
chronize the rate of operation of the 
pilot valve with the process to be con- 
trolled. This arrangement is said to 
permit smooth and effective action with- 
out a tendency toward overcontrol or 
undercontrol. 

This company has also announced a 
new non-recording pressure controller 
which is substantially similar to the 
recording controller except that in place 
of the adjustable air-leak orifice it 
makes use of a special linkage between 
the helical coil and the air-leak valve, 
permitting equal sensitivity of control 
to be attained in any part of the control 
range. 


Process Cycle Controller 


N ACCOMPANYING illustration .f 


shows a new six-cam design of mul- 
tiple-cam cycle controller recently de- 
veloped by the Bristol Co., Waterbury, 
Conn. This is an air-operated instrument, 
capable of providing complete automatic 
control of a process which has as many 
as six independent operations and in 
which the various events are overlap- 
ping or intermittent throughout the cycle. 
The company also is prepared to supply 
controllers operating less than six cams, 
so that by combining two or more in- 
struments it is possible to increase the 


Six-Cam Cycle Controller 


number of operations controlled to 
eight, twelve or more. 

_ Another new development announced 
ls an improvement of the cycle con- 
troller described in Chem. & Met., July, 
1931, p. 490. In this single-cam instru- 
ment, a two-speed device has been pro- 
vided which can be adjusted by means 


of a calibrated dial so that the com- ’ 


bination of the two speeds of rotation 
will result in a definite time interval for 
the completion of the cycle, permitting 
a ten-to-one variation. This instrument 
's recommended for use in the produc- 
tion of different grades of a’ product 
where the different grades require dif- 
ferent cycle times. 


Magnetic Separator for 
Liquids 
R REMOVING fine iron from 
liquids, solutions or suspensions, the 
Magnetic Manufacturing Co., Milwau- 
kee, Wis., has introduced the new 
Stearns high-duty Type S magnetic 
separator, a compact unit, 27 in. high 
and 194 in. in diameter. It is said to 
have a high-strength magnetic field 
which will not permit the escape of 
iron particles until the current is shut 
off. The material to be separated is 
delivered into a copper hopper from 
which it passes in a thin uniform layer 
into the magnetic field. Iron particles 
are collected in an offset, away from the 
flow, where they are not disturbed. 
The separator contains an automatic 
shut-off valve which stops the flow in 


case of current failure. Capacity is 
said to be about 1,200 gal. per hour. 
This depends, however, on the intensity 
adjustment. Cleaning ordinarily need 
be made only at one-day intervals. 


Chrome Alloy Flux 


ELDING of chromium-contain- 

ing alloys is said to require spe- 
cial fluxes capable of dissolving the 
infusible oxides formed in the welding 
operation. A new flux introduced by 
the Linde Air -Products Co., 30 East 
42d St., New York City, under the 
name of “Cromaloy,” is said to have 
high solvent power for chromium oxide 
and, at the same time, high resistance 
to heat. These features, according to 
the manufacturer, insure high-quality 
welds in chromium-iron alloys. 


lanufacturers’ Latest Publ: ications 


Colloid Mills. Chemicolloid Laboratories, company in the interests of paper 


44 Whitehall St., New York City—11l-page 
catalog describing the line of Charlotte col- 
loid mills made by this company. 

Compressors. The Fuller Co., Catasauqua, 
Pa.—Bulletin C-3—16 pages on single- and 
two-stage compressors and vacuum pumps 
constructed on the rotary principle used 
by this company. 

Control. Bailey Meter Co., Cleveland, 
Ohio—Bulletin 182—15 pages illustrating 
and describing this company’s three-ele- 
ment feed-water control. 

Control. Electric Controller & Mfg. Co., 
Cleveland, Ohio—Bulletin 1100-A—8 pages 
on automatic pressure and  liquid-level 
regulators for the control of air, gases and 
liquids. 

Dust Collection. Blaw-Knox Co., Pitts- 
burgh, Pa.—Catalog 1391—16 pages on the 
construction and application of the framed- 
bag dust collectors made by this company. 

Electrical Equipment. General Electric 
Co., Schenectady, N. Y.—Publications as 
follows: GEA-1344A, Single-stage centrifu- 
gal compressors; GEA-1542, Type B di- 
rect-current motors; GEA-1568, General- 
purpose magnetic switches; GEA-1607, 
Type direct-current generators and 
exciters. 

Electrical Equipment. Wagner Electric 
Corp., 6400 Plymouth Ave., St. Louis, Mo. 
—Bulletin 167, Part 6—6-page loose-leaf 
bulletin describing rubber-mounted and 
rigid-mounted capacitor motors. 

Electrical Instruments. Esterline-Angus 
Co., Indianapolis, Ind.—Bulletin 632—12 
pages briefly describing a completely new 
line of graphic meters recently announced 
by this company. 

Engines. Worthington Pump & Machin- 
ery Corp., Harrison, N. J.—Bulletin S-500- 
S1 and 2—Stationary diesel engines in 
sizes from 50 to 450 hp. Also Bulletin 
S-550-S2 and 3, vertical gas engines in 
sizes from 270 to 1,200 hp. 

Equipment. Lukenweld, Inc., Coatesville, 
Pa.—-Bulletin 2—-22 pages illustrating the 
application of this company’s welded con- 
struction in the manufacture of parts for 
machinery and equipment. 

Heating Elements. Electric Controller & 
Mfg. Co., eveland, Ohio—Bulletin 940-A 
—4 pages on this company’s Type H alloy 
resistors. 

Humidity Cabinets. American  Instru- 
ment Co., 774 Girard St., N. W., Washing- 
ton, D. C.—4-page folder describing a new 
automatically controlled humidity cabinet 
intended primarily for aging cement 
samples in accordance with the require- 
ments of the A.S.T.M. 

Lubrication. New Departure Mfg. Co., 
Bristol, Conn.—Form A-120—1l11-page il- 
lustrated technical bulletin on the lubrica- 
tion of New Departure ball bearings. 

Materials Handling. Raymond Bros. Im- 
pact Pulverizer Co., 1315 North Branch St., 
Chicago, Ill.—‘“Handling Materials by Air,” 
16 pages on mechanical air separators, 
vacuum air-separating plants and dust- 
collecting systems offered by this company. 

Paper Chemicals. Papermakers’ Chemi- 
cal Corp., Kalamazoo, Mich.—vVol. 1, No. 
1, of a new bi-monthly journal. The Paper- 
maker, to be published henceforth by this 
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manufacture. 

Pigments. Texas Mining & Smelting Co., 
Laredo, Tex. (Sales Agent, Stanley Full- 
wood, 10 East 40th St., New York City)— 
20-page booklet on Timonox, an inert, non- 
poisonous, highty opaque white pigment for 
paints, enamels and lacquers, consisting of 
an oxide of antimony, especially prepared 
for pigment use. 

Power Transmission. Farrel-Birming- 
ham Co., 411 Vulcan St., Buffalo, N. Y.— 
Bulletin 425—12-page booklet on Farrel- 
Sykes high-speed gear units for increasing 
and reducing speed. 

Power Transmission. Garlock Packing 
Co., Palmyra, N. Y.—19-page booklet with 
description, engineering information and 
price lists on transmission belting. 

Power Transmission. Worthington Pump 
& Machinery Corp., Harrison, N. J.—Bulle- 
tin L-400-B2A—12 pages on multiple 
V-belt drives. 

Separation. C. W. Hunt Division, Gif- 
ford-Wood Co., Hudson, N. Y.—Illustrated 
report covering the performance of a 
Mitchell electric vibrating screen operating 
on cement clinker. Indexed in a novel 
manner for ready use. 

Separators. Leavitt Machine Co., Orange, 
Mass.—Catalog A—15 pages on the con- 
struction and uses of the Swendeman auto- 
matic separator for removing water and 
oil from compressed-air lines. 

Separators. Magnetic Mfg. Co., Mil- 
waukee, Wis.—4-page folder on the use of 
magnetic separation in the ceramic 
industry. 

Sewage Disposal. Stedman's Foundry & 
Machine Works, Aurora, Ind.—Bulletin 130 
Deals with sewage-sludge reduction 
equipment, illustrating and describing the 
application and construction of equipment 
for this purpose made by this company. | 

Steam Generation. Combustion Engi- 
neering Corp., 200 Madison Ave., New York 
City—Reprint of 5-page article entitled 
“Coal-Fired Industrial Steam Plants Save 
$33,000 a Year.” 

Ventilation. L. J. Wing Mfg. Co., 154 
W. 14th St., New York City—Bulletin F-5 
—8 pages on safety ventilating fans made 
by this company, including prices and en- 
gineering data. 

Water Purification. The Permutit Co., 
440 Fourth Ave., New York City—12-page 
bulletin covering recent developments in 
zeolite water softening in the _ textile 
industry. 

Wear Tester. Timken Roller Bearing Co., 
Canton, O.—11-page booklet describing the 
new Timken wear and lubricant tester, a 
simple laboratory device for the threefold 
purpose of testing lubricants, determining 
friction and testing a wide range of ma- 
terials for wear. 

Welding. Bonney Forge & Tool Works, 
Forged Fittings Division, Allentown, Pa.— 
Bulletin WT17-—Working data, tables of 
sizes and illustrations of the use of this 
company’s weld fittings. 

Welding. Lincoln Electric Co., Cleveland, 
Okio—Section 3304—24 pages on are weld- 
ing supplies including electrodes, holders, 
eable, clothing and other protective equip- 
ment, repair parts and welding literature. 
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Du Pont Acquires Argentine 
Chemical Company 


I. DU PONT DE NEMOURS & 

« CO. has acquired a controlling in- 
terest in C. G. Bartlett & Co., Ltd., of 
Buenos Aires, which has taken over 
Borzone & Marengo, manufacturers of 
carbon bisulphide. This company, un- 
der the name of E. I. du Pont de 
Nemours y Compania Argentina S. A. 
Commercial e Industrial, with head- 
quarters in Buenos Aires, will carry on 
the present business of the two firms 
mentioned, the most important activi- 
ties being the importation and process- 
ing of sulphur in various forms and 
mixtures and the manufacture and sale 
of carbon bisulphide. It will also act 
as selling agent for certain du Pont 
products manufactured in the United 
States. C. G. Bartlett, who retains a 
substantial interest, will remain as 
president and manager of the company. 


French-German Producers 
Plan Iodine Cartel 


be A report from Paris, Trade Com- 
missioner E. C. Taylor states that 
formation of an iodine cartel is planned 
by French and German producers, with 
a view to concluding an agreement re- 
lating to imports of German iodine into 
France. 

In the event the international agree- 
ment is unsuccessful, French producers 
will request a high tariff rate on iodine 
and iodine derivatives. Last April the 
French government extended the system 
of restricting imports into that country 
by specifying quotas for iodine and 
iodine salts. For the second quarter of 
the year all imports of refined iodine 
were to come from Germany, with 
Japan given the greater part of crude 
importations as well as those of iodides. 


G. D. McLaughlin Heads 
Leather Chemists 


T ITS annual meeting in Atlantic 

City, N. J., May 25-27, the Ameri- 
can Leather Chemists’ Association 
elected the following officers: president, 
G. D. McLaughlin, B. D. Eisenrath 
Memorial Laboratory, Racine, Wis.;: 
vice-president, V. J. Mlejnek, Graton 
& Knight Manufacturing Co., Worces- 
ter, Mass.; secretary-treasurer, H. C. 
Reed, 143 West 20th St.. New York 
City: members of the council, L. A. 
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Cuthbert, Elk Tanning Co., Ridgway, 
Pa., and Fred O’Flaherty, Department 
of Leather Research, University of Cin- 
cinnati, Cincinnati, Ohio. 


Process Committee Meets 
In Buffalo 


NDER the auspices of the Buffalo 

Section of the American Society of 
Mechanical Engineers, the A.S.M.E. 
process industries committee held its 
semi-annual meeting in Buffalo and 
Niagara Falls on June 6-8, 1932. A 
grinding symposium and sessions on 
heat transmission, dust problems and 
general topics of process interest were 
well attended, and the occasion of a 
number of lively discussions. Half of 
the time was spent in the inspection of 
plants at Buffalo and Niagara Falls. 

Opening the grinding symposium, 
Lincoln T. Work, of Columbia Uni- 
versity, presented a paper in which he 
analyzed crushing and pulverizing proc- 
esses. Having defined the types of re- 
duction equipment, Prof. Work demon- 
strated the need for fundamental study 
on grindability. Analyzing energy re- 
quirements, he showed that grinding is 
still relatively inefficient. Proper choice 
of mill, proper loading, and the applica- 
tion of separators offer the opportunity 
to attain the desired reduction at a mini- 
mum of cost. 

Papers given during the heat trans- 
mission session included one by R. J. 
Pigott, of the Gulf Refining Co., in 
which he discussed work undertaken by 
his company in studying a vast quantity 
ot data collected by numerous investi- 
gators of fluid flow. The work is not 
completed but it has shown a number 
of things, including the fact that friction 
factors for rough surfaces approach the 
values for smooth conduit as the diam- 
eter increases, lying between’the smooth 
pipe curve and a constant value of about 
0.054 for fully rough pipe. Friction 
drop in tube nests may safely be calcu- 
lated as fully rough surfaces, 

Alignment charts for the solution of 
friction loss in pipes and for the de- 
termination of heat-transfer coefficients 
for gases flowing in and across tubes, 
for liquids in tubes and in free convec- 
tion, and for condensing vapors were 
presented by Mesrs. Chilton, Colburn. 
Genereaux and Vernon, of E. I. duPont 
de Nemours & Co. It is hoped to re- 
produce some of these at a later time in 
Chem. & Met. 


M.C.A. Successfully Closes 
Its Sixtieth Year 


HE sixtieth annual meeting of the 

Manufacturing Chemists’ Associa- 
tion, held at the Seaview Golf Club in 
Absecon, N. J., June 2 and 3, marked 
the close of one of the most successtul 
years in its long history. W. D. 
Huntington, retiring chairman of the 
executive committee, reported the con- 
structive activities of the various com- 
mittees, citing in particular the work in 
the preparation of the new M.C.A. 
Manual of Standard and Recommended 
Practice which has just been completed 
by a committee under the chairman- 
ship of George Tiley, of the General 
Chemical Co. Its contents are reviewed 
elsewhere in this issue. Mr. Huntington 
complimented the association for the 
cooperation of its members in meeting 
the emergency resulting from the rail- 
roads’ petition for increased freight 
rates. At that time, Harry M. Mabey, 
of the Mathieson Alkali Works, pre- 
sented a brief on behalf of the industry, 
and many of his recommendations were 
adopted in the final decree. George W. 
Merck, chairman, reports an increase in 
membership, due in part to absorption 
during the year of the Agricultural In- 
secticide and Fungicide Association. 

The association voted to increase 
its executive committee from nine to 
thirteen members: Ernest T. Trigg, of 
John Lucas & Co., Philadelphia, was 
elected to the executive committee to 
succeed W. D. Huntington. The fol- 
lowing officers were reelected: president, 
Lammot duPont, of E. I. duPont de 
Nemours & Co., Wilmington, Del.: 
vice-presidents, Wm. B. Bell, Amer- 
can Cyanamid Co., New York City, and 
E. M. Allen, Mathieson Alkali Works, 
New York City; treasurer, J. W. Mc- 
Laughlin, Carbide & Carbon Chemicals 
Corporation, New York City; secretary, 
Warren N. Watson, 608 Woodward 
Building, Washington, D. C. 

Charles Belknap, president of the 
Merrimac Chemical Co., Boston, was 
elected chairman of the executive com- 
mittee, to which were also reelected 
Charles W. Millard, of the General 
Chemical Co., New York City; Harry 
L. Derby, of the Kalbfleisch Corp., 
New York City: George W. Merck, of 
Merck & Co., Rahway, N. J.; J. 
Dunbar, of the Grasselli Chemical Co.. 
Cleveland, Ohio, and Leonard T. Beale. 
of the Pennsylvania Salt Mfg. ©. 
Philadelphia, Pa. 
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Fertilizer Trade Holds 
Annual Convention 


SMALL but hopeful band attended 

the eighth annual convention of 
the National Fertilizer Association at 
White Sulphur Springs, June 6-8. An 
industry that has shrunk its costs to 
an extent permitting the sale of its 
products at one-third of their 1919 level 
is confident that the future will recon- 
cile the wide disparity that still gapes 
between prices and the purchasing 
power of the farmer. The farmer must 
haul to town today 70 per cent more 
cotton to buy a ton of fertilizer than 
he did before the War. 

Charles J. Brand, executive secretary 
of the association, expressed the frank 
opinion, in discussing the ups and downs 
of agriculture, that the three-way relief 
program incorporating the equalization 
fee, export debenture and the allotment 
plan does not constitute a sound basis 
for the promotion of agriculture. Those 
who would attempt to apply any of 
these measures under present circum- 
stances, said Mr. Brand, have an eye 
only on the political crop. 

The rise of a socialist government in 
Chile inspired lively discussion of the 
probable fate of Cosach, but the con- 
sensus of opinion was that this would 
not have any profound effect on the 
nitrogen situation because of the domi- 
nant position established by synthetic 
production. The prospect of a price 
war created little apprehension because 
it is not believed that the price of Chile 
nitrate can be brought down to a parity 
with sulphate of ammonia. 

An interesting feature of the conven- 
tion program was an after-dinner ad- 
dress by Prof. Stringfellow Barr, editor 
of the Virginia Quarterly Review, on 
George Washington as a_ gentleman 
farmer. 

Bayless W. Haynes, president of the 
Wilson & Toomer Fertilizer Co., Jack- 
sonville, was reelected as president of 
the association, together with John J. 
Watson, president of the International 
Agricultural Corporation, as vice-pres- 
ident, and Charles J. Brand, executive 
secretary and treasurer. 


Carbon Monoxide Survey 
In Pittsburgh 


COMMITTEE composed of rep- 
resentatives of the U. S. Bureau 
of Mines, Mellon Institute of Industrial 
Research, the University of Pittsburgh, 
the U. S. Weather Bureau, and the de- 
partments of Health and Safety of 
Pittsburgh, Pa., has just completed a 
study to determine concentration of car- 
bon monoxide at busy traffic points in 
Pittsburgh. The study was carried out 
in the Liberty Tubes and continued for 
more than six weeks under varying 
conditions of traffic, temperature and 
weather. 
The survey developed that the con- 
centration of carbon monoxide during 
periods often exceeded a _ desirable 


_ several 


maximum. As a result of the survey 
recommendations are offered. 
One of these states that there should 
be a carbon monoxide indicator for each 
side of each tube. The attendants in 
the fan house could regulate the speeds 
of the appropriate fans to maintain the 
carbon monoxide below a certain level 
of concentration. Or it would be pos- 
sible to have the fans increase speed 
automatically when a certain predeter- 
mined concentration is reached. 


° 


New Warning Label for 
Chemical Products 


A NEW warning label to be used 
on all drums containing hydro- 
fluoric acid, mixed acid, sulphuric acid, 
ammonia, and other dangerous and 
volatile products has been officially 
adopted by the Manufacturing Chemists’ 
Association. It is believed that its use 
will prevent leakage, damage to con- 
tainers, and unsafe practices in storing 
hazardous chemicals. 

The new label is 4x6 in. in size, 
printed on white paper, in red and 
black ink. It is adopted for pasting as 
a standard on all drums. More than a 
half million copies have been printed 
and are being supplied to shippers by 
the Manufacturing Chemists’ Associa- 


tion. 


American Solvents and 
Chemical Reorganized 


A OF June 1, the American Solvents 
& Chemical Corp. has been re- 
organized and is succeeded by the 
Rossville Alcohol & Chemical Corp. 
H. I. Peffer is president of the re- 
organized company with executive of- 
fices in New York City. The Rossville 
Alcohol & Chemical Corp. will be the 
parent corporation, manufacturing al- 
cohol and its related products, which 
will be sold by its wholly owned 
subsidiary, the Rossville Commercial 
Alcohol Corp. The operations and 
sales of the parent corporation on the 
Pacific Coast will be conducted without 
change by its subsidiary, American 
Solvents & Chemical Corp. of Cali- 
fornia. 


American I. G. Reports 
Net Earnings 


| ae the fiscal year ended March 31, 
1932, the American I. G. Chemical 
Corp. reported net earnings aggregat- 
ing $1,718,397. This compares with 
$2,322,952 for the previous year. 

Total income during the fiscal year 
was $3,624,961, after net loss on sale 
of securities in the amount of $256,145, 
as against $4,252,987 in 1931. Net in- 
come, after deducting expenses and 
taxes but before debenture interest, 
amounted to $3,364,492, as compared 
with $3,969,066 in 1931. 

The balance sheet showed current 
assets of $17,161,564, including $5,317,- 
076 in cash, U. S. Treasury bills and 
bankers’ acceptances, and $9,946,449 in 
other marketable securities. 

Total assets amounted to $69,788,809, 
comparing with $71,949,811 on March 
31, 1931. Aggregate investments 
amounted to $48,179,949, as compared 
with $47,984,985 at the end of the 
preceding fiscal year. 


Helium Reported Found 
In Trinidad 


EPORTS from Port-of-Spain state 

that investigations started last Sep- 
tember have resulted in the discovery of 
helium in Trinidad. The reports cited 
the possibility of developing an impor- 
tant source of supply, but offered no 
estimate on the extent of the deposit. 
The search started when oil-well drillers 
came upon a pocket of this gas, and 
plans were laid to trace its source. 


Commercial Standards for 
Sulphonated Oils 


T the instigation of the Sulphon- 
ated Oil Manufacturers, the U. S. 
Bureau of Standards has drawn up 
commercial standards for grading sul- 
phonated oils of saponifiable types. The 
proposed standards have been submitted 
to the association and will be considered 
at the next meeting. The standards de- 
fine the products affected and specific 
methods of analysis. 


Research laboratory recently completed at Ottawa, where The National 
Research Council of Canada will pursue studies directed toward increasing 


the efficiency of Canadian industries. 
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NEWS FROM \W/ASHINGTON 


By Paul Wooton 
Washington Correspondent of Chem. & Met. 


OMESTIC casein producers may 

go to court for a show-down on 
the “star chamber” procedure of the 
Tariff Commission, They walked out 
of a hearing June 10 declaring that 
the Commission’s refusal to disclose 
evidence gathered on the cost of pro- 
ducing casein in this country and Ar- 
gentina deprives them of their right to 
appear and be heard. “If we do not 
know what the evidence of our oppon- 
ents is, we cannot rebut it,” said John D. 
Millet, representing the National Co- 
operative Milk Producers’ Association, 
which, with other dairy organizations, is 
resisting the application of the producers 
and importers of Argentine casein for 
a reduction in duty. The domestic 
contingent claimed that production cost 
does not constitute a trade secret which, 
under the tariff law, must be treated 
as confidential. They contended that 
it was the duty of the Commission to 
make available all evidence on which 
it expects to base its report to the 
President. The Commission steadfastly 
refused both to reveal documentary evi- 
dence and to put its examiners on the 
stand for examination. 


OPPER chemicals now in Paragraph 

1659 of the free list will be subject 
to the tariff tax of 4 cents per pound 
on copper content that is levied on the 
metal by the new revenue law. This in- 
cludes copper sulphate or blue vitriol, 
copper acetate or subacetate or verdigris. 
Copper chemicals previously dutiable at 
25 per cent ad valorem under Paragraph 
5 must pay an additional duty of 3 per 
cent or } cent per pound; whichever is 
lower. 

State authority to regulate the dis- 
tribution and sale of alcoholic prepara- 
tions was recently upheld by the U. S. 
Supreme Court in a decision on a test 
case brought by McCormick & Co. and 
Durham Bros. Co. challenging the 
West Virginia law requiring them to 
obtain licenses to ship into the state 
for resale by licensed dealers flavoring 
extracts and similar non-beverage prep- 
arations manufactured under federal 
permits. The court sustained the 
validity of state regulation predicated 
on the theory of the Webb-Kenyon Act 
of 1913 divesting alcoholic liquor of its 
interstate character. The companies 
claimed that their products were non- 
beverage and not intoxicating in fact, 
but the court held that the normal uses 
to which they are put does not relate 
to the question whether, in view of their 
alcoholic content and possible abuse, the 
state has the power to regulate their 
sale. 

Dr. P. B. Dunbar, assistant chief of 
the Food and Drug Administration, has 
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indorsed the Bingham bill for federal 
regulation of the manufacture and sale 
of volatile poisons with the question 
why such desirable legislation should be 
limited in application to volatile poisons. 
His suggestion to include non-volatile 
poisons would give sweeping jurisdic- 
tion to the Food and Drug Administra- 
tion over products for self-medication. 


N A letter addressed to the Senate Ag- 

riculture Committee Dr. Dunbar said 
he could not recommend enactment of 
such legislation now because of the state 
of the federal Treasury, but he sug- 
gested that in the meantime the Public 
Health Service study the hazards at- 
tending poisonous products distributed 
for household use, in anticipation of 
drafting later a bill broader in terms 
than the Bingham bill. Referring to a 
death caused by the drinking of radio- 
active water, Dr. Dunbar pointed out 
that this article is not forsworn by the 
Food and Drugs Act, although the ad- 
ministration recognizes the danger of 
self-medication with such potent sub- 
stances. 

Investigation of all phases of govern- 
ment competition with private business 
promises to become one of the major 
themes of the December session of Con- 
gress. The resolution adopted by the 
House May 31 met little opposition, 
although Representative Snell, Republi- 
can leader, chided members who also 
voted for government operation of 
Muscle Shoals and government opera- 
tion of barge lines. The inquiry will 
be conducted by a special committee. 
The helium operation of the Bureau of 
Mines probably will come in for a 
drubbing as well as the manufacture of 
paint at navy yards and of ink and 
other supplies at the Government Print- 
ing Office. 

The proposal of Republican protec- 
tionists to step up the tariff to compen- 
sate for depreciation of foreign cur- 
rencies did not get beyond the House 
Ways and Means Committee. The 
idea that it was tantamount to a general 
increase in the tariff was sufficient to 
kill the proposal, especially in view of 
the fact that it offered no opportunity 
for log rolling like that put in the selec- 
tive tariffs on lumber, coal, oil and 
copper. Unless exchanges exhibit some 
evidence of equilibrium before next 
December, however, it would not be 
surprising if a more or less concerted 
demand would be made on Congress to 
fortify the crumbling tariff wall. 

As evidence of the increasing in- 
tensity of inter-commodity competition, 
the rayon industry’s belated petition for 
a tariff of 75 cents per pound on raw 
silk is interesting, but the circumstances 


under which this proposal was brought 
forward rob it of any particular signifi- 
cance. That the outstanding firms in 
the industry were induced to subscribe 
to the request occasioned some surprise, 
because, regardless of any merit that a 
duty on silk might have, the proposal 
was not handled in a manner to assure 
it of any consideration. The brief 
evidently went overboard in the big 
wave of correspondence that has flooded 
congressional offices. The proposal 
never was mentioned in the Senate 
Finance Committee and several members 
of the committee did not know any- 
thing about it. 


PINION in Washington is that even 

if the proposal is revived next fall, 
there is not much chance that Congress 
will give ear. Whatever the British atti- 
tude may be, silk has become a staple fab- 
ric in this country and it is anticipated 
that widespread popular protest would 
greet any inclination by Congress to con- 
sider seriously any levy on the raw prod- 
uct. The proposal probably would find its 
greatest support in cotton states, on the 
theory that cotton as well as rayon con- 
sumption would gain. On the other 
hand, China and Japan, which supply the 
silk, are becoming ever more important 
markets for American cotton. 

The Tariff Commission has under- 
taken a general investigation of the 
asbestos industry concurrently with in- 
quiry on a complaint by domestic pro- 
ducers charging Amtorg and Asbestos, 
Ltd., with selling below cost and in- 
ducing breach of contracts. A hearing 
is scheduled for Sept. 27. The Commis- 
sion has dropped high-test lithopone 
from its docket at the request of the 
Sachtleben Mining & Chemical Corp., 
Cologne, which last January filed ap- 
plication seeking a reduction in duty. 

Treasury Secretary Mills has re- 
fused to submit to the House the 
record of the investigation made by the 
Customs Bureau on complaint of dump- 
ing ammonium sulphate into this country 
from Europe. The information was re- 
quested in a resolution by Representative 
Fulmer, of South Carolina. Secretary 
Mills informed the House that complete 
information concerning the business 
transactions of manufacturers and im- 
porters could be obtained only under a 
pledge of secrecy and therefore must 
be regarded as confidential. 

Carlos Davila’s coup d’état in Chile 
may presage a nitrate price war that 
will be carried into the United States. 
Reports leave little doubt that the 
junta’s program will include either dis- 
solution or nationalization of the vast 
Cosach combine. The fact that present 
stocks of Chilean nitrate in this country 
total in excess of 300,000 tons would not 
prevent a horseback government from 
running in additional supplies at prices 
way below that at which domestic 
stocks have been hypothecated. That the 
United States market may become the 
target of such an operation is considered 
the more likely because of Chile’s re- 
sentment against the levy of a tariff on 


copper. 
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Plastics Industry Makes 
Progress in England 


UDGING by official statistics, the 

chemical trade of Great Britain shows 
a distinct upward trend, and it is 
thought that this is not entirely due 
to tariffs or monetary policies. There is 
considerable activity on the lines previ- 
ously mentioned to establish new manu- 
factures and extend old ones, but as 
regards developments directly financed 
or under the control of manufacturers 
abroad, there is at present more smoke 
than fire. A noteworthy exception is the 
building of a new plant at Trafford 
Park, near Manchester, of a margarine 
and soap plant for Procter & Gamble, 
Ltd., who acquired about two years ago 
a controlling interest in the soap manu- 
facturing concern of Thomas Hedley 
& Co., Ltd., of Newcastle-on-Tyne. 

The plastics industry and the manu- 
facture of molded products continues to 
show remarkable development, and it 
is difficult to keep track of the progress. 
Some of the difficulties encountered 
from the corrosion of molds and their 
undue wear have recently been success- 
fully overcome by improved methods of 
chromium plating. Imperial Chemical 
Industries has issued a new descriptive 
booklet on glyptals and their products, 
and there are many contributions in the 
technical press regarding other new 
condensation products. 

Some years ago processes of Dr. Pol- 
lack, of Vienna, were investigated under 
the auspices of Prof. E. C. Baly, and 
Pollopas, Ltd., was registered, and from 
time to time minor developments were 
reported. The plastopal resins, as they 
are called, now appear to have passed 
the chrysalis stage and are fully de- 
scribed in an article in the Chemical 
Age of May 28. The plastopal resins 
are manufactured only by the I.G. 
Farbenindustrie under a license from 
Pollopas, Ltd. The general trend of 
this industry is more toward improve- 
ments in detail and in artistic effects, 
the manufacturers of the finished articles 
being content to let the big chemical 
concerns attend to the fundamental de- 
velopment and fight their own battles in 
regard to priority. The formation of a 
plastics group of the Society of Chemi- 
cal Industry is under consideration. 

The rayon industry is likely to benefit 
from the additional duty of 10 per cent 
imposed on imported yarns and tissues, 
but manufacturers are still working be- 
low capacity and many plants are idle 
or working at a loss. This probably 
also applies to British Celanese, whose 
overhead probably is as high as the 
quality of its yarn. The litigation in- 
stituted by British Celanese against 
Courtaulds and the Cellulose Acetate 
Silk Co. relating to the cap spinning 
patent is likely to come to a head at an 
early date. 

The position of matt rayon is again 
attracting attention, two concerns other 
than Courtaulds having already com- 
menced manufacture, while one or two 
others also are reported to be consider- 


Recent developments in the chemical 
industries of Europe reported by spe- 
cial correspondents of Chem. & Met. 
at London, Berlin, and Paris. 


ing entering this market, which at 
present shows a margin of profit. 

Dr. E. F. Armstrong, honorary for- 
eign secretary of the Society of Chemi- 
cal Industry, will sail on July 2 for 
Ottawa, to represent the chemical indus- 
try at the Ottawa Conference, in his 
capacity of chairman of the Association 
of British Chemical Manufacturers. 


Rare Metals Find Wider 
Use in Germany 


FTER the chairman of the direc- 
torate of the I. G., Dr. Bosch, gave 
his opinion before the general meeting 
that satisfactory business cannot return 
until political debts are cancelled and 
commerce is no longer artificially re- 
stricted, the Institut fir Konjunktur- 
forschung gave its report on present 
conditions in Germany. Constriction 
continues, railroad car loadings and 
electrical current consumption are de- 
creasing, the production index is being 
maintained on the low level of January, 
prices are headed downward all along, 
and unless economic political measures 
are taken to bring about a fundamental 
change, no activation of consumption is 
to be expected. 

In the industrial district of the 
Rhine, the situation has become ag- 
gravated. Coal and the machine in- 
dustry are working at half the level of 
1929. Of the construction trade, only 
8 per cent was fully occupied during 
March; the chemical industry has suf- 
fered slightly less than the others. 

The German electrode industry has 
some gains to show. Although it was 
large before the War, it grew tremen- 
dously when Germany was isolated, and 
now it commands one-half of the total 
European market. Tar coke in the 
Ruhr and Silesian districts is responsible 
for this, since it makes Germany inde- 
pendent of foreign raw materials. The 
German industry now supplies elec- 
trodes and tar coke to Norway, Italy, 
France and England. The capacity of 
the electrode industry is estimated at 
120,000 tons annually, including graphite 
electrodes. Of this, Germany produces 
65,000 tons. 

Activity in rare metals is increasing. 
Beryllium is finding increasing use as 
alloy metal. Bronzes containing up to 
2.5 per cent of beryllium are as hard as 
steel. They are used in different kinds 
of springs and in machine products 
where there is danger of corrosion or 
magnetization. Beryllium-nickel alloys 
are resistant to sea water and also at- 
tain a great hardness; they are used 
especially in medical instruments. Spe- 
cial steels containing beryllium, to- 
gether with chrome and nickel, are both 
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extremely hard and resistant to acid. 
The still rarer metals rhenium and gal- 
lium are being extracted from copper ore 
in various small percentages. The mana- 
ger of the Leopoldshall chemical plant 
reports that after the extraction of cop- 
per, nickel, cobalt and molybdenum, a 
special concentration process produces 
250 kg. of potassium perrhenate an- 
nually, corresponding to 150 kg. of 
metallic rhenium. 

The Katadyn process of water puri- 
fication with colloidal silver has been 
applied to the manufacture of pure ice. 
It has been found that the bactericidal 
power depends to a certain extent on 
temperature. 

One of the pioneers in_ cellulose 
acetate, Eichengriin, has succeeded in 
producing a lacquer called “Zellon- 
Lack” for making cellulose fiber tex- 
tiles and paper completely non-flam- 
mable. 


Acetate Rayon Plants 
Close in France 


a slight decrease is 
noted in the unemployed officially 
registered and receiving financial aid, 
the general situation in France cannot 
be called improved. The recent elec- 
tion of deputies has not changed the 
situation and the sharp drop in taxes 
received from business operations is 
creating a problem for the makers of 
next year’s budget. 

Referring to industry profits last year, 
it is found that gas and electrical com- 
panies fared about the same as in the 
preceding year. Profits of leading 
chemical companies were reduced. The 
Société de Saint Gobain cut its dividend 
in two and the Société de Matiéres 
Colorantes de Saint Denis reduced dis- 
bursements from 50 fr. to 40 fr. 
Kuhlmann maintains a dividend rate of 
20 fr., but this is only one-half of the 
1929 payment. Compagnie des Forges 
d’Alais, Froges et Camargue, the largest 
aluminum producers, reduced dividends 
from 90 fr. to 45 fr. and the two largest 
zinc companies, Compagnie Asturienne 
des Mines and Vieille Montagne, have 
passed dividends. The rayon situation 
has been improved by the closing of 
several acetate plants, and viscose pro- 
ducers are still conferring with the 
European combination. 

Naval stores production in the Landes 
area has been reduced by two-thirds and 
the government is urged to help by pro- 
hibiting or restricting the use of white 
spirits, which competes keenly with 
turpentine. 

Consolidations have helped glue pro- 
ducers somewhat, but Russia has shipped 
in large amounts, which, though of in- 
ferior grade, have unsettled the market. 

Because of high producing costs, 
synthetic ammonia no longer is pro- 
duced at the works of Roche-Moliére 
and the allotment of that company has 
been transferred by the Comptoir de 
l’Azote to a company in better position 
to produce. 
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IN CHEMICAL ENGINEERING 


E. A. RyYKENBOER has been elected 
president, and C. K. Davis, chairman 
of the board of the Pacific Roessler & 
Hasslacher Chemical Corp., following 
the resignation of Hector R. Carveth 
and Mortimer Jay Brown, former of- 
ficers of the company. 


Gustav E, F. Lunpett, chief chemist 
of the Bureau of Standards, Washing- 
ton, has received the 1931 Hillebrand 
Prize of the Chemical Society of Wash- 
ington, in recognition of his joint 
authorship with the late W. F. Hille- 
brand of the book “Applied Inorganic 
Analyses.” 


D. S. Davis, formerly of the Mead 
Corp., has opened a consulting service 
in industrial mathematics known as 
Dale S. Davis’ Associates, East North- 
field, Mass. 


Ropert F. MEHL, assistant director 
of research for the American Rolling 
Mill Co., Middletown, Ohio, has been 
appointed director of the bureau of 
metallurgical research at Carnegie In- 
stitute of Technology, Pittsburgh, Pa. 


Georce St. Joun Perrott has re- 
signed from his position with the A. O. 
Smith Corp., Milwaukee, Wis., to enter 
the consulting field as specialist in ex- 

losion and health hazards in industry. 

Mr. Perrott was formerly assistant 
chief explosives chemist of the U. S. 
Bureau of Mines, and then superin- 
tendent of the Pittsburgh Experiment 
Station. He will conduct his new work 
in Milwaukee. 


Moses Gomperc, chairman of the 
department of chemistry at the Univer- 
sity of Michigan, was awarded the 
degree of Doctor of Science, and IrvinG 
W. Fay, for 35 years at the Polytechnic 
Institute, Brooklyn, was elected pro- 
fessor emeritus of chemistry by the 
Polytechnic Institute on June 14. 


E. F. ArMstronc, chairman, and J. 
Davipson Pratt, general manager of 
the council of the Association of Brit- 
ish Chemical Manufacturers, are sailing 
for America early in July, and will 
visit American chemical engineers and 
manufacturers on their way to the 
British Imperial Conference in Ottawa. 


Croyp M. CHAPMAN, consulting en- 
gineer, of New York City, has been 
elected president of the American So- 
ciety for Testing Materials. Mr. Chap- 
man, a graduate of Cornell University 
in 1898, has been active in the Edison 
Laboratories, Westinghouse company 
and mining exploration work in several 
countries. 
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Mito Krejci, consultant on heavy 
acids who has been in the U.S.S.R. on 
technical work for several years, is 
paying a visit to America this summer, 
where he will arrive by way of Sweden. 


Henry G. Kwnicut, chief of the 
Bureau of Chemistry and Soils, U. S. 
Department of Agriculture, has been 
elected president of the American In- 
stitute of Chemists for the period 1932- 


1934. He was appointed to his present 
government post in 1927 after being 
director of the experiment stations of 
Wyoming, Oklahoma and West Vir- 
ginia. 

R. A. WITHERSPOON, vice-president 
and general manager of the Shawinigan 
Chemicals, Ltd., Montreal, Canada, was 
elected president of the Electrochemi- 
cal Society at its Baltimore meeting. 
Mr. Witherspoon was a graduate of the 
University of Rochester, N. Y., in 1897, 
and was associated with the Ampere 
Electrochemical Co. and the Niagara 
Research Laboratories before joining 
the Shawinigan company in 1904. 


H. Bassett, metallurgical 
manager of the American Brass Co., 
Waterbury, Conn., has been elected 
vice-president, and H. A. GARDNER, 
chemical engineer at the Institute of 
Paint and Varnish Research, Washing- 
ton, D. C., has been elected a member 
of the executive committee of the Ameri- 
can Society for Testing Materials. 


Maurice puPont Leer, formerly vice- 
president of the DuPont Rayon Co., 
has been transferred to Buffalo to take 
charge of the technical department. 


Joun E. Bassttt, formerly vice- 
president and general manager of the 


Tubize Chatillon Corp., has _ been 
elected president to succeed B. E. 
Slaughter. 


OBITUARY 


Avucustus C. Lepoux, president of 
the Pyrites Co., Inc., and a director of 
the Davison Chemical Co., died on June 
5 in New York City, of acute appendi- 
citis. Mr. Ledoux, who was born at 
Cornwall, N. Y., was graduated from 
the Columbia School of Mines in 1881. 
In 1902 he became general manager for 
North America of the Rio Tinto Co., 
Ltd., and the Pyrites Co., Ltd. 


TueEopore G. Koven, president of 
L. O. Koven & Bro., Inc., Jersey City, 
N. J., died on May 8 in the course of a 
scientific expedition to the summit of 
Mount McKinley, Alaska. Mr. Koven, 
a graduate of Stevens Institute of Tech- 
nology, succeeded to the presidency of 
his company on the death of his father, 
Gustav H. Koven, who died in 1928. 


LorENzoO BENEDICT, president of the 
Worcester Salt Co. and engaged with 
the salt industry since 1879, died at his 
home in East Orange, N. J., on May 17 
at the ago of 70. He was born at South 
Norwalk, Conn., and at 18 joined a salt 
company in New York. When this was 
absorbed by the Worcester Salt Co. in 
1894, he became executive secretary, 
and in 1910 was elected president. 


J. F. Borpen, for many years as- 
sociated with Oliver-United Filters, Inc., 
and engaged as a consultant in funda- 
mental sugar refining processes, died in 
Hawaii on March 30, while on the way 
to California. Mr. Borden was born 
in Wilkes-Barre, Pa., in 1879 and was 
graduated from Cornell University in 
1904. After two years of instructor- 
ship at the University of California, he 
engaged in various mining and oil re- 
fining enterprises in the West, finally 
joining the Oliver company in 1915. 
From that time his attention concen- 
trated increasingly on problems of sugar 
filtration. 


CALENDAR 


AMERICAN INSTITUTE OF CHEM- 
ICAL ENGINEERS. annual meeting, 
Washington, D. C., Dec. 7-9. 


AMERICAN CHEMICAL SOCIETY, 
84th meeting, Denver, Colo., Aug. 
22-26. 


ELECTROCHEMICAL Socrety, fall 
meeting, Cleveland, Sept. 22-24. 


AMERICAN SOcrETY FOR TESTING 
MATERIALS, annual meeting, Atlantic 
City, N. J., June 20-24. 

NATIONAL METAL Concress, Bui- 
falo, N. Y., Oct. 3-8. 


TECHNICAL ASSOCIATION OF THE 
Putp Paper Inpustry, fall 
meeting, Holyoke, Mass., Sept. 14-16. 
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Mineral Production Decreased 
Last Year 


RELIMINARY reports recently 
issued by the VU. S. Bureau of 


Mines contain production data for 
1931 for many natural products which 
become important raw materials for 
chemical and related industries. Fol- 
lowing the general trend of industry, 
the mineral output was smaller than in 
the preceding year. Mercury, however, 
was an exception to the general rule 
with an increase of 15 per cent in 
quantity. Consuming demand did not 
keep pace with the increase in produc- 
tion and stocks in producers’ hands in- 
creased, with the result that by the end 
of the year production had been sus- 
pended at the majority of mines. Do- 
mestic supplies controlled the market, as 
imports declined to 356 flasks. The 
change in source of supply is very 
marked, as imports two years previously 
amounted to 14,292 flasks. 

The following table presents produc- 
tion figures, or shipments from produc- 
ing points, for the specified products, 
with comparable figures given for 1930: 


1930 1931 


Bauxite, long tons........... 195,895 
Bromine, 1,000Ib.............. 8,463 8,935 
Calcium chloride. short tons... . . 
Carbon black, 1,000 Ib.......... 


Fluorspar, short tons........... 95,849 53,455 
Fullers earth, short tons........ 335,644 288,400 
21,553 24,750 
Natural sodium compounds 

Carbonates, short tons........ 90,300 78,530 

Sulphates, short tons......... 32,630 32,510 

Borates, short tons....... .... 174,510 172,600 
Phosphate rock, 1,000 long tons. . 3,951 2,563 
Salt, 1,000 short tons........... 8,054 7,358 
Talc and soapstone, short tons... 179,385 163,752 


RODUCTION of sodium  com- 

pounds, not including common salt, 
from natural salines and brines in the 
United States in 1931, as indicated by 
sales of shipments by producers, 
amounted to 283,640 short tons, valued 
at $6,182,971. These figures include the 
output of sodium carbonate (soda ash 
and trona), sodium bicarbonate, sodium 
sulphate (salt cake and glaubers salt), 
and sodium borate (borax and kernite), 
and show a decrease in both quantity 
and value as compared with the output 


of 297,440 short tons, valued at $6,- 
897,504, in 1930. 

The sodium sulphate (salt cake and 
glaubers salt) shipped amounted to 32,- 
510 tons, valued at $198,132 in 1931, 
compared with 32,630 tons, valued at 
$206,323, in 1930. 

Salt manufactured and sold in 1931 
amounted to 7,358,070 short tons, valued 
at $21,541,012. These figures show a 
decrease of 8.6 per cent in quantity and 
14 per cent in value from the sales for 
1930, which were 8,054,440 short tons, 
valued at $25,009,480. 

The salt content of brine produced 
by chemical companies and used by them 
ior the manufacture of different chemi- 
cals amounted to 3,300,210 short tons 
in 1931. This was 45 per cent of the 
total salt production and represented a 
decrease of 11 per cent in quantity from 
the output of 3,718,460 tons in 1930, 

In 1931 the bromine recovered by the 
producers from natural brine and the 
bromine content of bitterns used by pro- 
ducers in the manufacture of bromine 
compounds was 8,935,330 lb., valued at 
$1,854,650. This was an increase of 
6 per cent in quantity and a decrease 
of 12 per cent in value from the output 
of 8,462,800 Ib., valued at $2,109,974, 
in 1930. Michigan, California, West 
Virginia and Ohio were the states pro- 
ducing bromine. 

Calcium chloride produced from nat- 
ural brines in connection with the man- 
ufacture of salt or bromine where the 
material is an original constituent of the 
brine, amounted to 86,156 short tons, 
valued at $1,687,166, a decrease of 26 
per cent in quantity and 24 per cent in 
value from the output (116,160 tons, 
valued at $2,207,800) of 1930. This 
salt is obtained from the brines in 
Michigan, Ca‘ifornia, West Virginia, 
Ohio and Oklahoma. 


ARBON black production during 
1931 amounted to 280,907,000 Ib., 
which represents a decline of 26.1 per 
cent from the record total of 379,942,000 
lb. in 1930. This was the first annual 


Distribution According to Consuming Industries, 
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decrease recorded since 1925. The 
material decline in output in 1931 re- 
sulted chiefly from the curtailment of 
operations made necessary by stock ac- 
cumulations from preceding years. 

Domestic sales of carbon black in 
1931 amounted to 161,712,000 Ib., a 
small decrease from the 1930 total. Ex- 
ports showed a gain of 14.8 per cent in 
1931 and rose to a new high mark of 
96,714,000 Ib. Combined domestic and 
foreign sales in 1931 totaled 258,426,000 
Ib., or nearly 7,000,000 Ib, more than in 
1930. 

Stocks of carbon black held at the 
plants have been accumulating in recent 
years; for example, the addition to 
stocks in 1930 was practically the same 
as the total domestic sales to rubber 
companies. In 1931, a continual weak- 
ening in prices forced some of the high- 
cost producers to suspend operations and 
the others to curtail their output. There 
were only 26 producers in 1931, com- 
pared with 33 in 1930; 10 less plants 
were operated and a number of those 
operated were closed before the end of 
the year. 


HERE was a decrease in ship- 

ments of fluorspar in 1931 to each 
of the industries, except the glass indus- 
try, in .which the mineral is used. 
Domestic producers shipped 48 per cent 
less fluorspar to steel plants and 50 per 
cent less fluorspar to foundries in 1931 
than in 1930. In the ceramic industries 
the shipments of fluorspar to manufac- 
turers of enamel and cement decreased 
9 and 59 per cent, respectively. The 
shipments to manufacturers of glass, 
however, chiefly makers of fruit jars, 
increased 67 per cent, due to the 
abundant fruit crop and the consequent 
demand for fruit jars and fruit-jar 
liners. The shipments of acid-grade 
fluorspar from domestic mines in 1931 
were 55 per cent less in 1931 than in 
1930. 

The quantity of phosphate rock mined 
in the United States in 1931 was ap- 
proximately 2,563,300 long tons, com- 
pared with 3,951,353 tons in 1930. Total 
shipments of phosphate rock in 1931 
were approximately 2,492,500 long tons, 
valued at $9,085,643, as compared with 
3,926,392 long tons, valued at $13,996,- 
830, in 1930. Total stocks on hand 
Dec. 31, 1931, amounted to about 1,- 
229,100 long tons, as compared with 
968,745 tons on hand Dec. 31, 1930. 
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INFLUENCES 
on production and consumption of CHEMICALS 


Production of Chemicals Reduced 
Throughout May 


Sharp Decline in Raw Material Demand 
From Textile Trade 


industry recorded a marked advance 

in production during May, but 
others limited productive activities to 
such an extent that total output for that 
month was lower than that reported for 
April. This statement is based on con- 
sumption of electrical power. The in- 
dex number for chemical production 
was 114.8 for May, compared with a 
revised index of 117.3 for April. 

The positions of different consuming 
industries also show variations, with 
the leather, paper, rubber, and glass 
trades reporting improvement over the 
preceding month. Textiles, covering 
practically all divisions, took a sharp 
downward turn. The outlook for tex- 
tile activities likewise became less 
favorable, as many rayon plants closed 
for the entire month of June. Recent 
reports indicate a smaller call for silk 
and wool, With regard to cotton con- 
sumption, the largest Southern produc- 
ers of print cloths have reduced outputs 
by 50 per cent and will hold that sched- 
ule through July. 

This curtailment of textile produc- 
tion, while temporarily reducing de- 
mand for raw materials, is expected to 
result in a large decrease in stocks of 
finished goods and lead to a more active 
buying movement in the latter part of 
the year. 


G nas BRANCHES of the chemical 


CCORDING to figures compiled by 

the National Fertilizer Association, 
tag sales for May in the thirteen 
southern states were 80 per cent of 
those for May, 1931. In the three 
mid-western states sales were 67 per 
cent of those for May, 1931. For the 
first five months of this year, tag sales 
represented 2,208,161 tons, compared 
with sales of 3,637,305 tons for the 
comparable period of last year. 

The automotive industry has been 
making progress and is hopeful for a 
less-than-usual drop in the summer 

riod in view of the late start of the 
seed period this year. Operations at 
steel plants also may reverse the usual 
procedure by gaining in volume during 
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the hot-weather season. A large Mid- 
Western steel plant started up its plant 
last week and recalled 2,500 workers. 
Accumulation of orders, it is said, will 
permit of continuous operation for some 
time even if not supplemented by ad- 
ditional orders. 

Latest available statistics for the pro- 
ducing and consuming branches of the 
chemical industry are for April. The 
following table offers comparisons of 
activities for March and April: 


Production March April 
Arsenic, crude, tons............ 1,131 1,096 
Arsenic, refined, tons aha 1,015 1,068 
Automobiles, No. . 118,959 148,013 
Byproduct coke, 1,000 tons... ... 2,089 1,883 
Cottonseed oil, crude, 1,000 Ib... 163,907 116,793 
Cottonseed oil, ref., 1,000 Ib... .. 136,804 112,900 
Explosives, 1,000 Ib............. 7,092 16,804 
Glass containers, 1,000 gr........ 2,334 2,027 
Glass, plate, 1,000 sq.ft ee: 4,414 5,025 
Petroleum refined, |,000 bb!.. 71,700 68,502 
Rosin, wood, bbl.......... 26,187 26,443 
Turpentine, wood, bbl... 4,329 4,415 
Pine oil, gal....... 162,253 161,121 
Pneumatic tires, 1,000... . 2,937 2,813 

Consumption 
Silk, bales. 35,779 
19,954 
Fertilizer in southern states, 1,000 

tons... 644 868 
Paint, varnish and lacquer sates, 

Plastic paints, 1,000 Ib. ‘ ‘ 516 5 
Calcimines, 1,000 Ib............ 2,712 3,162 
Cold water paints, 1,000 Ib...... 1,165 1,096 


Petroleum refining has been on a 
broader scale in the last two months 
and imports of crude oil are expected 
to be above the average up to the time 
the import duty becomes effective, as 
supplies are being rushed in to avoid 
the additional cost which will be en- 
tailed by the import charge. 


REIGN trade in chemicals and re- 
lated products continues along quiet 
lines. Exports of coal-tar products in 
April were distinguished by a sharp in- 
crease in shipments of benzol, the totals 
being 1,118,910 gal. for April and 321,- 
351 gal. for March. For the first four 
months of the year, however, exports 
were considerably behind those for the 
corresponding period of 1931. Crude 
coal tar and coal-tar pitch not only 
showed up favorably in April but also 


Iron Oxide Syndicate 
In England 


syndicate known as _ the 
British Iron Oxide, Ltd., has ob- 
tained concessions and commenced 
the production of iron oxide in 
Cornwall, according to a report 
to the Department of Commerce. 
Cornish iron oxide has_ been 
mined for years but utilized only 
in the crude state. In addition, 
the syndicate has been producing 
iron oxide in the Godolphin Val- 
ley at Leedstown, in the districts 
of Portreath and Nancekuke, and 
is negotiating for the acquisition 
of a section of the well-known 
Carnon Valley iron-oxide deposits. 


are running far ahead of last year in 
the four-months totals. Dyes and 
colors fell off in export trade in April 
and show an unfavorable comparison 
for the year to date. 

Outward shipments of industrial 
chemicals in April were valued at $1,- 
233,738, compared with $1,384,103 for 
the preceding month. In the alcohol 
group, methanol shipments so far this 
year are ahead of those for last year, 
but other alcohols have fallen behind 
last year’s figures. 

April exports of sodium compounds 
amounted to 29,160,937 lb., against 37,- 
757,975 lb. in March and 44,773,287 Ib. 
in April, 1931. Bichromate, borax, sili- 
cate, fluoride, and phosphate are the 
only sodium products which have been 
exported in larger quantities this year 
to date. A decided drop is noted in the 
case of soda ash, caustic soda, and 
sodium sulphate. 


MPORTS of creosote oil have been 

gaining of late but are not up to the 
totals of last year. Arrivals of dyes 
and colors likewise have fallen below 
the quantities brought in a year ago. 

Copper sulphate, which will be af- 
fected by the new tariff, was imported to 
the extent of 2,631,429 lb. for January- 
April this year, as compared with 941,- 
026 lb. for the corresponding period of 
1931. Magnesium compounds also have 
figured more prominently in import 
trade this year. A material drop for 
the four months is reported for salt 
cake, the figures being 37,021,946 Ib. for 
this year and 61,920,553 Ib. for 1931. 
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ACTIVITY IN PRODUCING AND CONSUMING 
INDUSTRIES 
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Industry output measured by electrica/ pewer consumption 


Numbers, 100 for 1923-725 


o 


130 |_| = 13013) | 17937 = 
120 : 
| 110} PRODUCTION - CHEMICALS 
~ 
~ Jan. Feb. rm Apr May June July Aug. Sept Oct. Nov. Dec ba Jan. Feb. Mar Apr May June July Aug. Sept. Oct Nov. Dec. 


Based on electrical power consumption,data supplied by Electrical World 


150 


T T T T T = T T T T T 
140 SOLE AND BELTING LEATHER : | UPPER LEATHER IN | PRODUCTION-GLASS CONTAINERS— 
130 IN PROCESS OF TANMING PROCESS OF TANNING | 
= || | 
= 
| 
Jan. Feb Mar Apr. May uy Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Nay Jone July hug Sept Oct Nov Dec Jan. Feb. Mar Apr. Aug. Sept. Oct 
130 T T T T T T T T T T T T 7 
PRODUCTION PRODUCTION-WOOD PULP ALCOHOL DENATURED 
TT 


Jan. Feb. Mar. Apr. May June July Aug. Sept: Oct. Nov. Dec. 


130 T T T es 
120 PRODUCTION EXPLOSIVES ) | COTTON CONSUMED IN TEXTILES — 
90 ‘= | 
so| ZN 
30 


Jan. Feb. Mar. Apr May JuneJuly Aug. Sept. Oct. Nov. Dec. 


Jan Feb. Mar. Apr. May June Toy ry Sept. Oct Nov Dec. 


130 T T T T T T T | if | 
| NO] [| 


0 
Jan Feb Mar Apr. May June July Aug. Sept. Oct Nov. Dec. Jan Feb Mar. Apr. May June July Aug. Sept.Oct. Nov. Dec. Jan. Feb. Mar. hor May June July hug. Sept. Oct: Now Dec. 


18 - - 

| | FOREIGN TRADE IN CHEMICALS AND ALLIED PRODUCTS, 

Excess of exports + } “al 
+ = = 
= 12 } 
| 
a 
yn 
= UY yy 4 
= 7 Y YU 
= im Z Ke Yay 

~ 

Suy Aug. Sept. Oct. Nov Dec. Jan. Feb. Mar Apr. May June July Aug. Sept. Oct = Ser — Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov 


357 


Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 


Jan. Feb. Mor ler Jone Aug Sept. Oct. Nov. Dec. 


“ 
« 
a 
Feb. Mar Apr May June July Aug. Sept Oct. Nov. Dec 
> 
af 
A 
| | 
June, 1932 — Chemical & Metallurgical Engineering 


MARKET 


PRICE 


Position of Nitrate of Soda 
Attracts Wide Attention 


Political Changes in Chile Involve Future 
Operations of Cosach 


ECENT changes in the government 
R:: Chile and their possible effect 
upon the future of nitrate of soda 
have offered the main topic of interest 
in the market for chemicals in the past 
month. <A feeling of uncertainty ex- 
ists regarding the continuance of 
Cosach. This is of interest to Amer- 
ican producers who are a part of that 
organization. Speculation also has 
been keen regarding possible changes 
in policies for marketing nitrate. 
Rumors have been current to the ef- 
fect that existing prices would be low- 
ered in order to increase domestic 
sales of nitrate, but in the absence of 
definite announcements from Chile, the 
various opinions expressed have been 
merely conjectures. However, the 
status of nitrate has held the center of 
the stage and promises to be of wide- 
spread interest until plans for the future 
of the industry have been made public. 
After twenty years of search and ex- 
amination of prospects, the U. S. Geo- 
logical Survey has issued a statement 
to the effect that this country may as 
well give up hope of producing commer- 
cial nitrate of soda from deposits found 
within its borders. The results of in- 
vestigations and attempts at production 
were uniformly disappointing. 


HE international nitrogen confer- 

ence held early in the month at 
Montreux, was reported last week to 
have adjourned without any definite 
accomplishment. Owing to the objec- 
tions raised by Italy, Czechoslovakia, 
Poland and Belgium regarding export 
quotas, proposals to revive the nitrate 
cartel came to nothing. At present, the 
German, British and Norwegian pro- 
ducers are operating under a sales 
agreement. 

Production of coal-tar chemicals has 
been curtailed, not only because of the 
decline in coke production but also be- 
cause of the slower demand from con- 
suming industries. Producers have 
been interested in a report from Berlin 
which states that the six million tons 
of stocks held on hand by the German 
coke industry has led to curtailed out- 
put, with tar and pitch production fall- 
ing to such a low level that some doubt 
is expressed as to its ability to make 
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its usual exports to European markets. 
This is expected to improve the de- 
mand for American pitch in these 
markets. 


ONSUMPTION of sulphuric acid 

by fertilizer manufacturers during 
the first quarter of this year was re- 
ported at 239,552 tons, which compares 
with 494,627 tons and 676,887 tons for 
the corresponding periods of 1931 and 
1930, respectively. This falling off in 
consuming demand offers some explana- 
tion for reports that this acid is being 
delivered on contracts at prices con- 
siderably below those which are openly 
quoted. Eastern markets appear to be 
firmer than those in the South and 
the Mid-West. 

Producers of industrial alcohol have 
announced that orders for delivery 
through September will be filled at the 
prices which prevailed for the second 
quarter of the year. Completely de- 
natured, formula No. 5, was not in- 
cluded in this because regulations gov- 


Leunasaltpeter Works 
Acquired by I. G. 


Our trade commissioner at Ber- 
lin reports that the 1.G. Farben- 
industrie A.G. recently acquired 
the 6,000,000-mark share capital 
of Chemische Werke Lothringen, 
of Gerthe in Westphalia. This 
enterprise makes the “Leunasalt- 
peter” (ammonium sulphate-ni- 
trate), often erroneously believed, 
because of its name, to be made 
at the I.G.’s “Leunawerke.” The 
I.G. made a community of inter- 
ests with Bergbau A.G. Lothrin- 
gen in 1928, when it acquired half 
control of “Chemische Lothrin- 
gen.” In 1931 it acquired another 
100,000 marks shares, giving it 
majority control; recently it 
bought in the remaining 2,900,000 
marks. This was accomplished 
by share exchange with Bergbau 
A.G. Lothringen. 


erning denaturing may undergo changes 
which will affect the cost of denaturing, 
and producers are withholding quotations 
until this point has been made definite. 
While resale alcohol has been offered 
by second hands at concessions, the 
market as a whole was steadier during 
the month and is expected to gain in 
strength as buying interest gathers 
momentum. 


HE inclusion of copper among ma- 

terials which are subject to import 
duties likewise affects importations oi 
copper salts. Copper sulphate has been 
prominent in import trade and fre- 
quently foreign-made sulphate, through 
all-water delivery, has been laid down 
at Pacific Coast points below the de- 
livered cost of domestic material. Other 
tariff developments have included an 
application for a decrease in duty on 
artificially activated clays; the discon- 
tinuance of an investigation into pro- 
duction costs of lithopone; an order for 
investigation into differences of pro- 
duction costs for sperm oil, crude and 
refined, and spermaceti wax; and the 
setting of Sept. 27 as the date for a 
public hearing in the investigation of 
alleged unfair methods of competition 
or unfair acts in the importation or 
sale of asbestos produced in the Union 
of Soviet Socialist Republics. 


Lead and Zinc Pigment 
Sales Declined in 1931 


HE Bureau of Mines reports that 
sales of lead pigments and zinc pig- 
ments and salts, with the exception of 
leaded zinc oxide and zine chloride, reg- 
istered decreases in 1931. Decreases in 
lead pigments sales in comparison with 
1930 were as follows: Red lead, 22 per 
cent; orange mineral, 21 per cent; basic 
lead sulphate, 16 per cent; litharge, 12 
per cent, and white lead, dry and in oil, 
each 5 per cent. Zinc oxide sales fel! 
off 20 per cent; lithopone, 7 per cent: 
and zinc sulphate, 15 per cent. Con- 
trary to the general trend, sales of 
leaded zinc oxide were 8 per cent 
higher in 1931 than in 1930 and ot 
zinc chloride were 20 per cent higher. 
Red lead sales totaled 32,941 short 
tons during 1930 and 25,853 in 1931, 
having respective values of $5,066,2°7 
and $3,325,875. Litharge sales amounte:! 
to 72,578 short tons in 1930 and 63,80") 
in 1931, with values of $9,713,765 and 
$6,933,241. White lead in oil sales were 
69,592 tons, worth $15,505,196 in 1930. 
and 66,446 tons, valued at $13,902,787, 
in 1931. 
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P d large part of the domestic consuming 
rice oncessions ontinue market. Offerings for shipment from 
abroad in recent weeks create the feel- 
: gy di P ° d ing that competition will be even keener 
ver uiet ra Ing erio over the remainder of the year. Un- 
certainty also exists regarding future 
values for natural nitrate of soda. 
ONCESSIONS from quoted prices in the trend of values. Consuming in- Changed conditions in Chile point to 
have been common in the market dustries are carrying small stocks of greater efforts toward marketing the 


for chemicals for some time, and 
this condition did not change during the 
month. The general industrial situa- 
tion has been improved with the re- 
moval of uncertainty about federal taxa- 
tion, but seasonal influences stand in the 
way of any decided increase in manu- 
facturing operations. Hence present 
conditions are expected to continue for 
the next two months. Improvement is 
anticipated for the third quarter of the 
year both in the volume of business and 


Chem. & Met. Weighted 
Index of Chemical Prices 


Base = 100 for 1927 
SURE, Keine Ves 95.87 


Freer offerings of sulphate of 
ammonia brought an end to firmer 
price condition which existed a month 
ago. Salt cake was offered at con- 
cessions and the same was true of 
alcohol and mineral acids. Open 
(uotations generally were unchanged. 


raw materials. Falling off in materials 
consumption has been largely offset by 
reductions in production. With the 
statistical situation so well balanced it 
is evident that even a moderate pick-up 
in general business would stimulate de- 
mand for chemicals, with a steadying 
effect on values. 

The action of producers of industrial 
alcohol in extending current prices to 
cover deliveries over the third quarter 
ot this year carries considerable signifi- 
cance. It is an indication that pro- 
ducers believe the low level of prices 
has been reached and that prevailing 
figures will be maintained. In spite of 
the easy tone underlying the spot mar- 
ket and the probability that buyers will 
be favored in the immediate future, there 
are indications that the price trend will 
be along a straight line with an upward 
swing depending upon the rate of busi- 
ness recovery. 

Nitrogen looms up as a possible dis- 
turber of price equilibrium for chemi- 
cals used largely in the fertilizer trade. 
In the first place, foreign-made sulphate 


of ammonia is acquiring an increasingly 
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Chilean product. With world consump- 
tion of nitrate at relatively low levels, 
attempts to expand consuming markets 
apparently must be based on the attrac- 
tiveness of prices quoted. 

The only favorable development in 
the market for oils and fats was found 
in reports that some large consumers 
were quietly accumulating stocks. 
Prices made new lows during the month 
with foreign markets offering palm oil 
at lower figures. 


Chem. & Met. Weighted 
Index of Prices for 
Oils and Fats 


Base = 100 for 1927 
64.39 


Considerable palm oil for shipment 
was sold during the month at lower 
prices. Practically all oils and animal 
fats were lowered in price and buy- 
ing interest was increased. 
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PRICES 
the NEW YORK MARKET 


HE following prices refer to round lots in the 


New 


York market. 


Where it is the trade cus- 


tom to sell f.o.b. works, quotations are given on 
that basis and are so designated. Prices are corrected 


to June 13. 


Industrial Chemicals 


Acetone, druma, Ib 
Acid, acetic, 28%, bbl., ewt..... 
Glacial 99%, tanks.......... 
U.S. P. reagent, c’bys........ 
Gallic, tech., bbl., Ib......... 
Hydrofluorie 30% carb., 
Latic, 44%, tech., light, bin: Ib. 
22%, tech., light, bbl., Ib 
Muriatic, 18° tanks. cwt. 
Nitric, 36°, carboys, Ib 
Oleum, tanks, wks., ton...... 
Oxalic, crystals, bbi., 
Phosphoric, tech., c’bys., Ib.. 
Sulphuric, 60°, tanks, ton... . 
Sulphuric, 66°, tanks, ton... .. 
Tannic, tech., 
Tartaric, 
Tungstic, bbl., Ib............ 
Alcohol, ethyl, 190 p’f., bbl., zal. 
Alcohol, Butyl, tanks, Ib 
Alcohol, Amyl 


Denatured, 188 proof........ 
No. | special dr., gal...... 
No. 5, 188 proof, dr., gal. . 

Alum, ammonia, lump, ib... 
hrome, Ib 
Potash, ‘lump. 
Aluminum sulphate, com., bags, 
Iron free, be... 
Aqua ammonia, 26°, drums Ib. 
tanks, lb. 
anhydrous, cyl., lb. . 
tanks, Ib... 
Ammonium carbonate, 
Sulphate, wks., cwt.......... 
Amylacetate tech , tanks, Ib., gal. 
Antimony Oxide, bbl, Ib....... 
Arsenic, white, powd., bbl., 
Red, ‘powd., keas, 

Barium carbonate, bbl., ton.. 
Chloride, bbl., ton.......... 
Nitrate, onsk, ID... 
Blanc fixe, dry, bbl., Ib........ 
Bleaching powder, f.o.b., wks., 
Borax, grain, bags, 
Bromine, 
Calcium acetate, bags.......... 
Arsenate, dr., lb 


Ammonia, 


wks.. ton. 
Phosphate, “bbi., 
Carbon bisulphide, drums, Ib... 
Tetrachloride drums, Ib...... 
Chlorine, liquid, tanks, wks., Ib. 
Cobalt oxide, cans, Ib. 
Copperas, bes., f.0.b. 
Copper carbonate, bbl., Ib...... 
Cyanide, tech., bbl., Ib...... 
Sulphate, bbl., ewt. .. 
Cream of tartar, bbl., Ib. 
Diethylene glycol, dr., ib. 
Epsom salt, dom., tech., bbi., cwt. 
Imp., tech., bags, ewt..... 
Ethy! acetate, drums, Ib........ 
Formaldehyde, 40%, 
Furfural, dr., contract, Ib... .. 
Fusel oil, crude, drums, gal..... 
Glaubers salt, bags, ewt........ 
Glycerine, ¢.p., drums, extra, Ib. 


ana: 
White, basic 
White, basic sulphate, ack., 
Lead acetate, white rys., bbl., Ib. 
Lead arsenate, powd., bbl., 
Lime, chem., bulk, ton 
Litharge, pwd., cak, Ib......... 


Lithophone, bags, Ib 


wks. "ton. 


carbonate, 
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Cc urrent Price | Last Month q Last Year 


$0.10 -$0.11 
2.65 - 2.90 
9.14 — 9.39 
9.64 — 9.89 
"50 - 
06 - 107 
106 
1.00 1.10 
‘05 
18.50 -20.00 
“08j- 109 
11.00 -11.50 
23-135 
1.40 - 1.50 
03 
03 - [04 
1.25 — 1.40 
1.90 - 2. 
.03 
1.68 
06}- 
04- 104) 
(10 
56.50 -58.00 
63.00 -65.00 
07 - 
104 
1.75 - 2.00 
40.00 -45.00 
36 - .38 
2.98 =...... 
06) 
105 06 
18.00 -...... 
08 — 08) 
05 
‘04-106 
1.25 1.35 
13.00 -14.00 
07 - 
39- (44 
2:75 - 2.90 
.19 
1.70 - 2.00 
1.15 = 1.25 
06 
‘10 - 
1.10 1.20 
1.80 - 1.90 
1.00 - 1.10 
"10 
"205 


$0.10 -$0.11 
2. 2.90 


| 9.14 9.39 
9.64 — 9.89 
.324 
"50 - 
(06 - .07 
1:00 - 1.10 
"05 
‘08}- .09 
11.00 -11.50 
1.40 - 1.50 
03 - .04 
04j- 105 
03- .04 
1.25 - 1.40 
1.90 — 2.00 
023- .03 
< 
108 
04- 104} 
"09 - (10 
56.50 -58.00 
63.00 -65.00 
07 
.04 
1.75 - 2.00 
40.00 -45.00 
mo 
2.58 =...... 
. 064 
05 - 106 
18.00 -...... 
08 08} 
05 106 
.07 
04 - 
1/25 1.35 
13.00 -14.00 
- .16 
"39 144 
2.75 - 2.90 
1198 
1.70 - 2.00 
1.15 = 1.25 
.06- .07 
"10 
1.10 1.20 
1.80 1.90 
1.00 - 1.10 
"10 - 
6.58 
04}- 


$0.10 ~$0.11 
2.60 - 2.85 
9.23 9.48 
9.73 — 9.98 
.07 
.10- .11 
‘50 
106 .07 
106 
1.00 —- 1.10 
05 
18.50 -20.00 
11.00 -11.50 
304- .33 
1.40 - 1.50 
105 
.04 
1.25 — 1.40 
1.90 — 2.00 
.03 
1023 
.05}- eee 
10 
104} 
.09- .10 
58.00 -60.00 
63.00 -65.00 
07 - 
.04 
2.00 - 2.10 
50.00 -57.00 
2.00 <...... 
07 — .08 
"05 106 
08 — 08) 
.07 
.04- .06 
1.75 — 1.85 
13.00 -14.00 
.4 
3.70 - 4.00 
‘231-124 
14 - 116 
1.70 2.00 
1.15 1.25 
06 .07 
1.30 - 1.40 
1.90 - 2.00 
1.10 = 1.20 
12 
044° 


Current Price Last Month Last Year 


Magnesium carb., tech., bags, Ib. | 


-05i- .06 
Methanol, 95%, tanks, gal... ... 
Synthetic, tanks, gal......... 
Nickel salt, double, bbl., Ib... .. . 10}- 
. 10}- 
Orange mineral, csk., Ib........ Ca 
Phosphorus, red, cases, Ib....... -42- .44 
Yellow, cases, 1 31 
Potassium bichromate, casks, Ib.| .08-— .08} 
Carbonate, 80-85%,calc. .05- .05} 
Chlorate, powd., Ib.......... "08 108) 
Hydroxide (c’ stic potash) dr., Ib.| .06)- .06} 
Muriate, 80% bgs., ton...... 
Nitrate, bbl., .06 
Permanganate, drums, Ib... . . 16- 
Prussiate, yellow, casks, Ib... .19) 
Sal ammoniac, white, casks, Ib. . 04}- .05 
Salsoda, bbl., cewt.............. - .95 
Salt cake, bulk, ton............ 13.00 -15.00 
Soda ash, light, 58%, Laswh con- 
tract, ewt.. 
Soda, caustic, 76%, solid, drums, 
2.50 - 2.75 
Acetate, works, .05- .06 
Bicarbonate, bbl., cwt...... 1.85 — 2.00 
Bichromate, casks, Ib........ .05 -— .06 
Bisulphate, bulk, ton........ 14.00 —16.00 
Bisulphite, bbl., Ib.......... .04 
Chlorate, kegs, Ib. ........... .07} 
Chloride, tech., ton.......... 12.00 -14.75 
anide, cases, dom., Ib... ... .15}- .16 
Fluoride, bbl., Ib............ .07}- .08 
Hyposulpbite, bbl., Ib 2.40 — 2.50 
Nitrite, casks, Ib............ .08 
Phosphate, dibasic, bbl., Ib. . 2.55 — 2.75 
Prussiate, vel. drums, Ib...... £12 
Silicate (30°, drums), ewt. .60- .70 
Sulphide, fused, 60-62% dr., ‘lb. .034 
Sulphite, cyrs., bbl., Ib....... 03 - .03} 
Sulphur, crude at mine, bulk, ton/18.00 -...... 
Chioride, dr., Ib 
Dioxide, cyl. . 06 
our, bag. cwt........ x 
Tin bichloride, bbl., . 
Crystals, bbl., | 
Zine chloride, gran., bbl., Ib.... .06}- .06} 
Carbonate, bbl., ib.......... 
Zine oxide, lead free, bag, 
lead bags, Ib....| 
ulphate, 3.00 3.25 


.053- .06 
. 10}- 
. 10}- 
.44 
08 .08 
05- .05 
08 .08 
55 - .57 
.06} 
.06 
16— .16} 
.05 
- .95 


16.00 -18.00 


2.50 - 2.75 
05 - .06 
1.85 — 2.00 
05 - .06 
14.00 -16.00 
.04 
.07 
12.00 -14.75 
154-16 
.08 
2.40 - 2. 
2.55 - 2.75 
- .70 
023-03 
10.09 ~...... 
.04 
.07 
1.55 — 3.00 
cc 
06} 
.@ 
.05 
3.00 - 3.25 


-06- .06} 
.34 - 
. 
. 10}- 
.44 
.09 
.06 
-08 — .08} 
55- .57 
.06}-— 
.06 
16-— .16} 
.19 
.05 
- .95 
15.00 -18.00 
1.17§-.... 
2.50 — 2.75 
.05 
1.85 — 2.00 
.07 .07} 
14.00 —16.00 
.04 
12.00 -14.00 
.17 
.08 .09 
2.40 — 2.50 
.08 
0265 .03 
.60- .70 
.03 
.03 — .03} 
18.00 -..... 
.05 .06 
.07 
1.55 — 3.00 
ROM.—.....- 


Oils and Fats 


Current Price | Last Month | Last Year 


Castor oil, No. 3, bbl., Ib........ —$0. 10} | $0. —$0.10 
Coconut oil, Ceylon, tanks, N. Y. 

Corn oil crude, tanks, (f.o.b. 

Cottonseed oil, crude (f.0.b. mill), 

Linseed raw car lots, .087-...... 
Palm, Lagos, casks, Ib.......... veces 

Niger, caske, Ib.............- -04}-......- 
Peanut oil, crude, tanks Ib. O2j-...... .07 -.... 
Rapeseed oil, refined, bbl., 30 .32 - .38 -46- .48 

oya bean, tank (f.0.b. Coast), Ib. nom.-...... nom.~...... nom.-..... 
Sul (olive foots), bbl., Ib. . 05}-..... 

Cod, Newfoundland, bbl., gal.. .2i- .22 .25- .27 -42- .45 
light pressed, bbl., gal. ..2 30 - .32 34- .36 

Crude, tanks (f.o b.factory),gal.| mom.-...... nom.- -20 -.... 
Whale, crude, tanks, nom 
Grease, yellow, loose, lb .03},-.... 
Red oil, distilled, d.p. bbl., Ib.....| .06f-...... -08}-.... 
Tallow, extra, loose, 

Coal-Tar Products 
Current Price | Last Month Last Year 
Alpha-na Ib.. | $0.60 $0.60 -$0.65 |$0.60 -$0.62 
efined, bb .85 .80- .8 
PR. bbl., Ib..| .32- ‘33 32 .34 -32- .34 
Aniline oil, extra, Ib. . .15 
Aniline salts, bbi., Ib.......... = .25 24- .25 .24- 
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Coal-Tar Products (Continued) 


— Price | Last Month | Last Year 


Wax, Bayberry, bbi.,Ib.......... 16 20 |$0. 16 - $0.19) 8 $0. 19 $0.22, 
Benzaldehyde, U.S.P., dr., Ib... . | $1. 10 -$1.25 |$1. 10 -$1.25 |$1. 10 -$1.25 andelilla, bags, Ib............ 15 
Benzidine base, | .67| .65- .67| .65- .67 | 37-40 
Benzoic aci S.P., kas, Ib... .. 48 - .52 .48- .52 57 - .60 araiine, crude 
Benzyl chloride, tech., dr. Ib....| .30- .35| .35| 35 105-110 m.p., 038 
Benzol, 90%, tanks, works, gal.. .20- .20- .20- .21 
Beta- Ib. . .22- .24 - 
Creaylic seid, 99% wha, gal] 34-158 Ferro-Alloys 
D iethylaniline, -55- .55- .58 55- .58 
Dinitrophenel, Bbl., -29 - | .29 - -30 29 - 30 
id, Ib. -65- .70 .65- .70) .65- .70 | Ferromanganese, 78-82% ,ton. 72. 00-75 00|°-72.00-75. 00] 80. 00-85, 00 
aphthalene, flake, bbl., Ib... . -03}- -04}) -03}— 033-044 | Ferrochrome, 65-70%. .......... 10-. 
dr. Ib. | ‘OF | | Spregeleisen, 19-21% ton......... 30.00-_ 
Picric acid, bbi., 30 30 40 30 Ferrovanadium, 30-40%, Ib....... 3.05- 3. 40 3.05- 3.40) 3.15- 3.50 
1.50 - 1.75 | 1.50 1.80 | 1.50 - 1.80 
Reealt, bbl. 140-144) 
esorcinal, tech., kegs, Ib....... J -. 115 - 1. 
Salicylic acid, tech., lb... Non-Ferrous Metals 
Solvent napbtha, w.w., tanks, gal. .25- 
Ib... .86- .88 - .88 - .88 
Xylene, com., tanks, gal........ -25- .28 Current Price Lost Month | 
Copper, electrolytic, Ib........... $0.05}-...... $0.05 .|$0.08 -.. 
Tin, 5-ton lots, Straits, Ib......... .197-...... 
Current Price Last Month Last Year Lead, New York. spot. Ib......... 
Zinc, New York, spot, Ib......... .0317-..... .0275-..... 036—..... 
clay, dom., f.o.b. mine, ton 8. 00 -—20.00 | 8. 00 —20.00 | 8.00 -20. oo Bismuth, ton 
Carbon gas, black (wks.), Ib. . .027- .20 -023- .20 03 - .20 Magnesium, ingots, 99%, lb 
Prussian blue, bbl., Ib 35- .3% 35- .3%6 .35- .36 40.00 -...... 
Ultramine blue, bbl., .32 .06- .32 .06- .32 19.00 - 21.00/19.00 — 21.00) 19.00— 21.00 
Chrome green, bbl., Ib........ .27- .28 .27 - .28 .27- Mercury, flask, 75lb............. 162-00 100.00-...... 
Carmine red, tins, Ib......... 5.25 — 5.40 | 5.25 - 5.40 | 5.00 5.40 Tungsten powder, Ib............. 1.65-.... 


Vermilion, English, bbl., Ib..... : 
Chrome yellow, Ib. .16- 164 


Feldspar, No. | (f.0.b. N.C. ), ton| 6.50 - 7.5 
Graphite, Ceylon, lump, bbl., Ib. .07 — .083) .0 
Gum copal Congo, bags, Ib... . . . .06- .08 . 06 
Manila, bags, Ib... ......... 16 - 17; .16 
16 


Damar, Batavia, cases, lb.. 164! 
Kauri No. | cases, lb . 
Kieselguhr (f.o.b. N.Y.), ton... 


Magnesite, calc, ton........... 40.00 
Pumice stone, lump, bbl., Ib... . .05 - .07 .05 
Imported, casks, Ib.......... .03 - .40 03 
hellac, orange, fine, bags, Ib. . .25 
Bleached, bonedry, bags, lb. . - .19| .18 


Soapstone (f'o.b. Vt.), bags, ton 10.00 00 10.00 
Tale, 200 mesh (f.o.b. ton..| 8.00 - 8.50 8.00 


300 mesh (f.o.b. Ga.), ton.... 
225 mesh (f.0.b. N. Y.). ton 


7.50 -10.00 7.50 


Ores and Semi-finished Products 


- -146- .17 

- Current Price | Last Month Last Year 

- .4 .48- .53 
-55.00 (50.00 -55.00 Bauxite, crushed, wks., ton....... $6.50 -$8.25 |$6.50 -$8.25 |$6.50 —$8. 25 
Chrome ore, c. f , post, ton........ 17.00 —20.00 | 17.00 —20.00 |19.50 —24.00 
- .08 .05 - .07 Coke, fdry., f.o b. ovens, ton...... 3.25 — 3.75 | 3.25 - 3.75 | 2.75 -— 2.85 
- .40 .03 - .35 Fluorspar, gravel, f.o.b. Il .,ton...|17.25 —20.00 |17.25 -20.00 |17.25 -20.00 
Manganese ore, 50% Mn., c.i-f. 

- .40 Molybdenite, 85% MoS: per Ib. 

- 17 Monazite, 6% of ThOs, ton.. .|60.00 -...... 
-12.00 10.00 -12 00 Pyrites, Span. fines, c.i.f., unit... 
- 8.50 | 9.50 -...... Rutile, 94-96% TiOs, Ib........... 10- .11 -10- 
-10.00 | 7.50 -11.00 Tungsten, seheelite, 60% WOs 

and over. unit ...... 110.00 —-10.50 10.00 —-19.50 |12.00 -—12.50 


(CURRENT [NDUSTRIAL )EVELOPMENTS 


New Construction and Machinery Requirements 


_Aleohol Plant (Rectifying House)—Rossville 
Commercial Aleohol C orp., 122 East 42nd St., 
New York, N. Y., plans rebuilding part of 
plant to repli ace fire loss at Lawrenceburg, Ind. 
Estimated cost $40,000. 


Asbestos Manufacturing, Rubber Industries— 
Soviet Govt., c/o Amtorg Trading Co., 261 5th 
Ave., New York, N. Y., engaged Multibestos Co., 
Walpole, Mass.,'to supervise construction under 
technical aid contracts of asbestos manufactur- 
ing and brake lining plant at Yaroslovl—Siber- 
ling Rubber Co., Carter Ave., Akron, O., super- 
vise under technical aid contracts cord mill, rub- 


‘Tr reclaiming plants, rubber foot wear fac- 
tories, Yaroslovl. 
Beauty Preparations Plant — Crelita 


ae ans Ltd., Yorkshire Bldg., Victoria, B. C., 
uaving plans prepared for the construction of a 
Diant for manufacturing beauty preparations. 
Estimated cost $50,000. 


minrace Factory—Wakefield Brass Co., Ver- 
ion, O., preparing plans for the construction 


age 


of a 1 story addition and alterations to present 
plant. Private plans. Estimated cost $40,000 
to $50,000. 


Cement Plant—Edison Cement Co., 261 5th 
Ave., New York, N. Y., plans converting a 
potash plant into a cement manufacturing plant. 
Estimated cost exceeds $40,000 including 
equipment. 


Carbon Monoxide Plant—J. S. Belt Helium 
Interests, Amarillo, Tex., having plans prepared 
for a 50 x 50 ft. carbon monoxide plant. J. 8. 
Preston, 813 Oliver Eagle Bildg., Amarillo, is 
engineer. 


Celophane Plant Equipment — Canadian In- 
dustries Ltd., Shawinigan Falls, Que., pur- 
chasing and installing additional equipment in 
plant recently built es placed in operation. 
Estimate exceeds $5,00 


Chemical Plant—The Canadian Lighter Fluid 
Co. Ltd., 615 Hastings St., Vancouver, B. C., 
having plans prepared for ‘the construction of 
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a plant for manufacturing lighter fluids and 
other chemical products. 


Chemical Factory—G. D. Searle Co., 4733 
Ravenswood Ave., Chicago, Ill., awarded con- 
tract for rebuilding a 6 story, 75 x 100 ft., 
chemical factory, recently destroyed by fire, at 
213-219 West Ohio St., to A. L. Jackson Co., 
310 South Michigan Ave. Estimated cost 
$100,000. 


Copper Products Plant—-Bagdad Copper Prod- 
ucts Co., West Sandusky, O., plans reconstruct- 
ing plant for manufacture of copper rod and 
wire. Work by separate contracts. Estimated 
cost $40,000. 


Furnace Manufacturing Plant-——Corporation, 
c/o Lennox Furnace Co. Ltd. of Canada, Ter- 
minal Warehouse Bldg., Toronto, Ont., plans 
constructing furnace manufacturing plant at 
St. Catharines, Ont. Estimated cost $40,000. 


Glass Plant—Dominion Glass Co., Chapple St., 
Hamilton, Ont., plans constructing a plant addi- 
tion. Estimated cost $40,000. 
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Laboratory—John B. Pierce Foundation, M. 
G. Ullman, Yonkers, will take bids until June 
20 for the construction of a 2 story, 45 x 58 
ft. hygenic laboratory, at Liberty and Congress 
Sts.. New Haven, Conn. Estimated cost is $40.,- 
000. H. L. Quick, 18 Getty Square, Yonkers, 
N. Y., is architect. 


Laboratory—Bd. Chosen Freeholders, Court 
House, Jersey City, N. J.. having plans prepared 
for the construction of a 2 story, basement, 
laboratory, Laurel Hill, Secaucus. Estimated 
cost $40,000. 


Laboratories—Treas. Dpt. at office Super- 
vising Architect, Washington, D. C., takes bids 
until June 16 for construction of administra- 
tion and laboratory buildings for National In- 
stitute of Health. 


Laboratories—Teachers College, 217 North 
6th St.. Terre Haute, Ind., will receive bids until 
July 1 for construction of college building in- 
cluding laboratories. Miller & Yeager, 819 Ohio 
St.. Archts. Estimated cost $400,000. 


Kiln Unit—Burley and Winter Pottery Co., 
Crooksville, O., plans construction of extensive 
additions, new kiln unit, new continuous kiln 
tunnel. Private plans. Estimated cost $50,000. 


Kiln—Steubenville Pottery Co., Steubenville, 
O., awarded contract for construction of a new 
tunnel bisque kiln to replace old type kilns, 
also necessary buildings for housing kilns, to 
Harrop Ceramic Co., 310 West Broad St., Colum- 
bus, O Estimated cost $50,000. 


Aluminum Plant—Soviet Govt., c/o Amtorg 
Trading Co., 261 5th Ave., New York, N. Y.. 
plans aluminum plants as follows: Ural Region 
to use Alapaevsk bauxite: Moscow, (Bobriky 
clay): Klibini (Kola Peninsula) (Nephelite): 
Ukraine (kaolin) Transcaucasia (alunite) esti- 
mate exceeds $50,000,000: building by day labor 
and technical aid contracts, silicate brick plant, 
84 million bricks, annually, 2 fire brick plants 
each to cost $15,000,000; cement plant to cost 
$5,700,000. 


Manganese Deposits—Soviet Govt. c/o Amtorg 
Trading Corp., 261 5th Ave., New York 
preliminary plans for development of manganese 
deposits, Achinsk, Western Siberia. 


Metallurgical Equipment Plant—Soviet Govt., 
c/o Amtorg Trading Co., 261 5th Ave., New 
York, N. Y., have started construction of steel 
moulding and auxiliary buildings for metal- 
lurgical equipment plant, at Donetz Basin. Esti- 
mated cost $3,400,000. 


Nitrogen Plant—Atmospheric Nitrogen Corp., 
Hopewell, Va., contemplates repairing plant 
damaked by fire. Estimated cost about $40,000. 


Crushing Mill—Archer-Daniels and Company, 
Minneapolis, Minn... soon takes bids for the 
construction of a crushing mill for manufacture 
of vegetable oils, etc., at Chatham, Ont. 


Oilskins Plant—-Edward MacBean & Co. Ltd., 
W. H. Carr, Manager, Glasgow, Scotland, plans 
construction of a piant for the manufacture of 
oilskins and’ insulating tape, at Montreal, Que. 
Estimated cost $50,000. 


Paint Plant——J. J. Hochenjos Co... 829 Broad 
St.. Newark, N. J.. plans constructing 3 story, 
basement, 60 x 200 ft. paint manufacturing 
plant at Frelinghuysen Ave Former bids re- 
jected Estimated cost $40,000 Henry D. 
Scudder, Jr., 9 Clinton St., Newark, is architect. 


Paper Plant—Combined Locks Paper Co 
Combined Locks, Wis., awarded contract for 1 
story, basement, 60 x 180 ft. and 48 x 72 ft 
plant, to C. R. Meyer & Son Co., 50 State St., 
Oshkosh, Wis 


Paper Mill—E. B. Eddy & Co., Ltd., Bridge 
St.. Hull, Que., takes bids until July 15 for 
construction of, a paper mill and office. Esti- 
mated cost is $400,000. Private plans. 


Paper Plant——Hoboken Land & Improvement 
Co., 1 Newark St... Hoboken, N. J.. awarded con- 
tract for paper manufacturing plant and office 
at Monroe and Madison Sts., to Otto Randolph, 
Inc., 50 West Jackson St., Chicago, Ill. Esti- 
mated cost $200,000. 


Paper Plant—Kimberley Clark Co... Neenah, 
Wis., soon lets contract for construction of a 2 
story, 115 x 179 ft. factory at Victoria Ave., 
Niagara Falls, Ont., for the Kotex Co. of 
Canada Ltd., 554 Queen St., Niagara Falls, Ont. 


Paper Plant—Owner, c/o Walter Kidde Co.., 
Inc., 60 West St.. Bloomfield, N. J., Engineers, 
having preliminary plans prepared for the con- 
struction of a 2 story basement, corrugated 
paper manufacturing plant at Hoboken, N. 
Estimated cost $40,000. 


Paper Pulp Manufacturing Plant—Niesen Pulp 
Co., Kaukauna, Wis., plans reconstructing paper 
pulp manufacturing plant structures destroyed 
by fire Estimated cost $40,000. 


Photographic Laboratory — William Arm- 
strong, Lessee, Ann Arbor, Mich... plans re- 
constructing or equipping building for a photo- 
graphic laboratory, studio and shop. Estimate 
exceeds $40,000 


362 


Color and Pigment Plant—United Color & Pig- 
ment Co., Inc., Evergreen Ave., Newark, N. J., 
awarded contract for alterations to a 2 story, 
basement, factory at Evergreen Ave., to Eustice 


Bros., 897 Frelinghuysen Ave., Newark. Esti- 


mated cost $40,000 


Pigment Plant—Titanium Pigment Co., W. S. 
Meredith, 60 John St.. New York, N. Y., in 
charge, awarded general contract for the con- 
struction of 2 manufacturing buildings, ma- 
chine shop, warehouse. office and welfare build- 
ing at end of Victory Bridge, east of South 
Amboy, N. J., to Wigton-Abbott Corp., 143 
Liberty St.. New York. Contractors takes bids 
on separate contracts in June. 


Platinum Plant——Baker & Co., 54 Austin St., 
Newark, N. awarded contract of a 1 story, 
basement, sweeps building at platinum plant, 
116 Murray St., to Douglas & Huber Co., Grif- 
fith Bldg., Ne wark, N. J. Estimated cost 
$40,000. 


Pottery Plant—G. O. Thompson Pottery Co., 
G. 8S. Thompson, Vice Pres., East Liverpool, 
O.. awarded contract for new tunnel! kiln im- 
provement, to Swindell-Dressler Corp., Leonia, 
N. Estimated cost $75,000. 


Pipe Line—Phillips Petroleum Co., Prairie 
Oil Co., et al, Wichita Falls, Tex., have started 
surveys for a group of refineries for construc- 
tion of a 3 in. gasoline pipe line from near 
Wichita Falls to Devol, Okla. Cost will be pro- 
rated between the interested refineries. Owner 
will let contracts upon completion of surveys. 


Refinery (Oi1)—-Vacuum Oil Co., 61 Broad- 
way, New York, N. Y., have awarded contract 
for construction of industrial buildings and 
sewers, at Havre, France, to Foundation Co., 
120 Liberty St.. New York. Estimated cost 
about $400,000. Other contracts awarded. 


Refinery—Shell Company of Canada, 276 St. 
James St. W., Montreal, Que., having plans pre- 
pared for construction of a large refinery in 
Montreal East. Estimated cost $2,000,000 


Oil Refinery—Shell Oil Co. of British Colum- 
bia Ltd., 559 East 5th St., Vancouver, B. C., 
having plans prepared for construction of an 


oil refinery and distribution plant. Estimated 
cost $1,000,000. 


Refinery—HiWay Refineries, Regina, 
Sask., having preliminary plans prepared for 
construction of a petroleum refinery. Estimated 
cost $40,000 including equipment. 


Oil Plant—Mid Continent Co., Vineennes, Ind, 
awarded contract for construction of a 1 story, 
80 x 125 ft., oil plant at Baltimore & Ohio RR. 
and Scott St., to A. W. Schnuck, 310 Scott St. 
Estimated cost is $40,000. 


Refinery — LaSalle Petroleum Refinery Ltd. 
Montreal, Que., having plans prepared for a re- 
finery. at Montreal East. Estimated cost 
$1,500,000. 


Refinery Addition—National Sugar Refining 
Co., 56th Ave. and Second St., Long Island 
City, N. Y., taking bids on general and separate 
contracts for additions and alterations to power 
house at 56th Ave. and West Second St. 


Rubber Plant—Phillips-Baker Rubber Co., 44 
Warren St., Providence, R. I., awarded contract 
for 2 story, 40 x 115 ft. rubber plant addition 
at Westfield St.. to Central Engineering & Con- 
struction Co., Main St., Pawtucket, R. I. 


Soap Factory—Lever Bros... Hammond, Ind 
have awarded general contract for a 4 story, 
basement soap factory, to Fred C. Rowley, 5231 
Hohman St... Hammond. Estimated cost 
$500,000. 


Plant—Canadian Industries Ltd., 1050 Beaver 
Hall Hill, Montreal, Que., having plans prepared 
for construction of plant to recover sodium and 
aluminum sulphate from the mining stag at 
Copper Cliff, Ont. Estimated cost $50,000. 


Tungsten Concentrate Plant — Indian Path 
Mines Ltd., E. H. Nichols, Pres., Halifax, N. S., 
will soon receive bids for the construction of a 
plant for production of tungsten concentrate. 
Estimated cost $50,000. 


Wax Products—Wakx Products Co., c/o F. R. 
Fischer, 109 Meserole Ave., Brooklyn, N. Y., 
leased plant at 118 India St., and will equip 
same for manufacture of wax products. 


INDUSTRIAL NOTES 


PFAUDLER Co., Rochester, N. Y., has 
appointed Ford B. Morris as special sales 
representative. 


Ross HEATER & Mre. Co., INc., Buffalo, 
N. Y., has appointed G. G. Van Tuyl as 
representative for western New York in 
Rochester. 


PooLe Founpry & MACHINE Co. has been 
organized to conduct the former business 
and plant of the Poole Engineering & 
Machine Co., Woodberry, Baltimore, Md. 


FARVAL CORPORATION, Cleveland, Ohio, 
has acquired all the rights to the Farval 
lubrication system formerly manufactured 
by Lubrication Devices, Inc., Battle Creek, 
Mich 


HOMESTEAD VALVE Mra. Co., INC., Cora- 
opolis, Pa., has appointed the Lietz Engi- 
neering Co. exclusive representative in the 
Chicago district, 


PRODUCTIVE EQUIPMENT CorP., Chicago, 
has appointed H. E. Epley, 2842 West 
Grand Blvd., Detroit, as representative for 
Michigan; Feenaughty Machinery Co., rep- 
resentative at Portland, Ore., and E. R. 
Gale, Jr., at 1604 Heburn Blidg., Louis- 
ville, Ky. 


E. A. McCALLUM, representative of 
Roots-Connersville- Wilbraham, has moved 


his offices from Los Angeles to the Hearst 
Buiiding, San Francisco, Calif. 


J. A. CAMPBELL ENGINEERING Corp. has 
been organized to take over the business 
of the J. A. Campbell Co., Long Beach, 
Calif. The new offices are located at 973 
North Main St., Los Angeles, Calif. 


STRUTHERS-WELLS Co., Warren, Pa., has 
appointed B. L. Ashdown Midwest rep- 
resentative at Syndicate Trust Bldg., St 
Louis. 


CLARENCE MORGAN, INC., has been organ- 
ized as a consultation and chemical supply 
service at 919 North Michigan Ave., Chi- 
cago. 


L. & Son, INC., has established 
a branch office at 4600 Gaston Ave., Dal- 
las, Tex. 


Cc. O. BartLett & SNow Co., Cleveland, 
Ohio, has appointed H. V. Schiefer 4 
special sales representative at the main 
offices. 


BLAw-KNnox Company, Pittsburgh, Pa. 
has appointed Merrill G. Baker executive 
assistant to the president. 


BaBcock & WuLcox Co. has obtained 
exclusive rights for the United States and 
Canada for the heat system in _sulphite 
cooking developed by the Kimberly-Clark 
Corp. 
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